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BESIDES THE STANDARD OVERSPEED 
GOVERNOR a YR turbine of any type 
or size may be supplied with any one 
of the following speed governors which 
best meets your conditions: 


1. 


2. 


3. 
4. 


5. 


6. 


Constant speed mechanical shaft 
governor—steady-state speed reg- 
ulation—8% (Can be supplied with 
hand-operated speed changer) 


Variable speed orifice type— 
Speed range—800-6000 rpm. 
Speed adjustment—3:1, while 
eal: 

Steady-state speed regulation— 
8% max. speed—20% min. 
speed. 


Same as No. 2, with air-operated 
remote control. 


Constant speed oil relay type — 
Speed range —1000-4500 rpm. 
Steady-state speed reyulation— 

4%. 
(Can be supplied with hand-op- 
erated speed changer.) 


Variable speed oil relay type — 
Speed range — 800-6000. 
Speed adjustment—93:1, while 
a alalial: B 

Steady-state speed regulation— 
4% at max. speed, 10% at 
min. speed. 


Built-in constant or differential 
pressure pump type — 
Speed range—0-4500 rpm. 
Pressure adjustment dependent 
on governor design. 
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On prime mover exhausts, efficiency de- 
mands a high vacuum through conden- 
sation. This layout illustrates a typical 
condenser used with high pressure steam 
prime mover. The cooling water is pumped 
through the tubes around which the steam 
passes and condenses. The condensate can 
then be re-used after being heated. 


No d ble gases and air must be 


removed to maintain vacuum. In this two 
stage steam jet air ejector, the first stage 
partially compresses air from the main 
condenser, and discharges mixed air and 
steam into an inter condenser where the 
steam is further condensed and trapped 
back to the main condenser hot well. The 
air is drawn off by the second stage ejector 
and compressed to atmospheric pressure. 
This mixture of steam and air is passed 
through an after condenser where the 
steam is again condensed and trapped back 
to the main condenser hot well. The air 
which is at atmospheric pressure is re- 
moved from the system through an air vent 
or air meter. 





Each stage of the air ejector is provided in 
duplicate to assure a full load standby at 
all times. Consultation with accredited 
piping engineers and contractors is rec- 
ommended when planning any major pip- 
ing installation. Copies of Layout No. 25, 
enlarged, with additional information. will 
be furnished on request. Mail coupon. 


A CHOICE OF OVER 600 JENKINS VALVES 
To save time, to simplify planning, to get 
the advantages of Jenkins specialized engi- 
neering experience ... select all the valves 
you need from the Jenkins line, fully de- 
scribed in the Jenkins Catalog. It’s your 
best assurance of the lowest cost in the 
long run. 


Jenkins Bros., 


Conn.; Atlanta; Boston; Philadelphia; Chicago; 


SanFrancisco. Jenkins Bros., Ltd., Montreal. 
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CONDENSATE 
‘TRAP FOR AFTER 
CONDENSER 
CONDENSATE FOR 
COOLING MEDIUM To FEEowaTeR 
HEATERS , 
Diagram by 
Huxley Madeheim 


Consulting Enginecr 


CONDENSATE TRAP 
FOR INTER CONDENSER 


VALVE RECOMMENDATIONS 
For details and valves to suit vary- 
ing conditions see Jenkins Catalog. 





Jenkins Valves 





Service 





A 3 Fig. 651 1.8.B.M. Gate 


Condenser Cooling Water 
Shutoff and Supply 





80 White St., New York 13; Bridgeport, 


oO 
~ 


Fig. 370 Br. Gate 


Condenser Air Takeofts 
Ejector Selector 





Inter CondenserAir Take- 








c : Fig. 108-A Br. Angle offs Ejector Selector 
o 4 | Fig. 976 Br. Globe Ejector Steam Connections 
E 4 | Fig. 370 Br. Gate Inter-After Condenser 


Condensate Traps 





n 
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Fig. 370 Br. Gate 


Raw Water Connections 
to Inter-After Condenser 





H 2 | Fig. 370 Br. Gate 


Circulating Water 
for Inter Condenser 














| 1 Fig. 370 Br. Gate 





Condensate Pump Shutdown 

















Heating Service .. 
Corrosion-resisting Alloys .. 
Sold Through Reliable Industrial Distributors Everywhere 


JENKINS VALVES 


For every Industrial, Engineering, Marine, Plumbing- 
.in Bronze, Iron, Cast Steel, and 
.125 to 600 lbs. pressure. 
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Jenkins Valves 
Fig. 92 Br. Swing Check 


Fig. 106-A Br. Globe 


Fig. 106-A Br. Globe 


Fig. 92 Br. Swing Check 


Fig. 1012 Cast Steel Gate 
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ORTABILITY is featured in Homelite fast, com- 
pletely-automatic self-priming pumps—one man can 
pick it up, carry it where needed. High suction lift, 28 
ft permits pumping deep pits or wells. Non-clogging, 
non-scouring design with replaceable wearplates allows 
handling mud and solids; discharge pressures to 40 lb, 
heads to 100 ft, make it suitable for auxiliary fire pro- 
tection, fire engine booster tanks, water supply to out- 
lying operating points, to tank wagons, concrete mixers, 
etc. Available in 114, 2 and 3 in. sizes with built-in 
gasoline engines, 4,000-15,000 gph capacities. Electri- 
cally-driven 2 and 3-in. units, available on special order, 
also mobile 4-in., 30,000 gph unit. 


* * * 


O ELIMINATE rocking and vibration, Equi-Balanced 

patented crankshaft mechanism combines equally- 
spaced and reciprocating forces, balances them, giving the 
better features of both in-line and V-types. In the two- 
throw shaft for air compressors, throws are spaced at an 
angle supplement to that of the V, spreading the working 
strokes evenly over 360 deg. Used in new 60 and 105 ofm 
V-type compressors. 


* * * 


OSITE, an inorganic plastic (calcium aluminosilicate 

reinforced with asbestos fibers) has the physical char- 
acteristics of a stone-like material, is unaffected by oil, 
alkali, sunlight, has a compressive strength of 15,000 psi, 
modulus of rupture of 7500 psi, can be molded to intricate 
shapes with close tolerances. Usable for fuse blocks, cir- 
cuit-breaker housings, switchboard panels, terminal blocks, 
many others. Has a softening point about 2000 deg F. Has 
dielectric breakdown of 50-80 v a mil, favorable arc-re- 
sistance equalities, is resistant to 900 deg F has 50,700 
megohms surface resistivity per unit area. 


* * * 


pga for very high temperature or pressure 
service, process centrifugal pumps, 40 to 1500 gpm 
at 1750 to 4000 rpm, handle hot or cold liquids near boil- 
ing point, insure continuous operation, have broad ca- 
pacity range, no stuffing boxes, can handle extremely high 
suction pressure or vacuum. Allowable operating pressure 
for cast iron 600 psi at 100 F to 500 psi at 450 deg; for 
steel, 1000 psi at 100 F to 500 psi at 800 F. 


* * * 


hg LUBRICATING cart is a complete 
service on semi-pneumatic tires, carries a supply of 
two greases and one oil, needs no air nor electric con- 
nections. This one-man portable unit maneuvers easily 
between units, is said to speed production. Two No. 1 
lever guns, one 14-pint’ pistol oiler, are included, pump 
has built-in gun-loader for hand guns. Compartments 
are easily filled without removing pumps. The front 
hinged section encloses a large tool box, its top serves as 
a step platform for high bearings. 
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ADIO-ACTIVE tracers spotted weaknesses in cement 

casing of oil wells and speeded completion of some 
wells as much as 40 days, by preventing formation of mud 
channels in the cement; also reduced operating time and 
costs. This newly-discovered process is finding use in 
Venezuela multi-zone where two or more separate reser- 
voirs are produced independently through one well. 


* * * 


OR water, all kinds and qualities, other liquids, 

-semi-liquids in production or laboratory work, a 
direct-reading pH meter has assembly of glass and 
calomel electrodes, and resistance thermometer to pro- 
vide automatic temperature compensation from 0 to 100 
deg C. Glass electrode is convertible bulb type. Special 
galvanometer-movement design insures high degree of 
sensitivity (accurate to 0.1 pH), stability and freedom 
from mechanical vibration or interference in 7 by 814 
by 1114 metal case, weight 10 lb, operates on any 110 
v a-c 50 or 60 cycle current, range is from 0 to 14 pH. 


* * * 


LECTRIC PANEL HEATING uses conductive-rubber 
ceilings, each panel containing 4 sq ft of it between 
thin plastic layers. Electricity is conducted to edge of panel 
by copper wire; no wires inside heating area. Ceilings can 
be papered or painted. Space above ceiling is insulated 
with 8-in. rock wool. Estimated that small house can be 
heated for $72 a year at TVA or equal rate, if well in- 
sulated. Experimental house at Knoxville, Tenn., used 
1960 kwhr in 24 days of March, 1947. 


= FF -4 


ORTABLE a-c voltage regulator for electronic control 

circuits features a load range of 10 to 100 per cent, 
frequency 50 to 60 cycles, power factor 70 per cent lagging 
to 90 per cent leading. For light loads Model 150 has an 
input voltage range of 95-125 with 115 v output. Maxi- 
mum recovery time 6 cycles. Size 9 by 71/4 by 6 in. Accu- 
racy of regulation 1/4, per cent, maximum harmonic dis- 
tortion 5 per cent. 


* * * 


O PROTECT the finish on painted machinery and 

equipment, floors, walls, all coated surfaces, apply 
a new water-thin crystal-clear liquid impervious to heat, 
cold, moisture, caustic soaps, alcohol, alkalies, most 
chemicals. Put on clean surfaces with a cloth, it becomes 
“touch” dry in 10 minutes, “hard” dry in 6 hours, A 
damp cloth keeps surfaces clean after application. 


* * * 


ETAL SCAFFOLDING base 12 by 84 in., weighs 34 

lb, sustains more than 1000 Ib safely, has non-skid 

stamped raised-grid surface. Hooks on each end for ladder 

rungs or scaffold supports. For maintenance men, car- 
penters, painters, paperhangers, interior decorators, etc. 








EHYDRATED in manufacture and ground to an im- 
palpable powder, Thermo-Lo-Blue welding flux does 
not stick to the welding rod nor lift off the work when 
temperature rises, produces strength, machinability, non- 
porous welds, also is reported to make low-temperature 
welding possible through its fineness. 
x -*-§ * 
B Y USE OF an hydraulic motor and gear reduction 
to rotate the truck’s entire fork assembly, boxes 
filled with scrap, paper rolls, barrels, other odd-shaped 
loads can be unloaded directly with no intermediate 
handling. Mechanism is adaptable to a shop truck, to 
fixed or adjustable forks, scoop or other special attach- 
ments. 
* * * 
EW WN-200 self-powered arc welder, designed for 
shop, yard or field, may be had as portable or sta- 
tionary unit. Rates at 200 amps 30 v at 2900 rpm with 
30-260 amps welding range. Four cylinder air-cooled 26.5 
hp engine and five-strand V-belt drive. May be carried on 
running gear of standard track width. Portable has two 
rubber-tired wheels, auto hood, drawbar with locking chains. 
“ © 
PRINKLER PIPE installations are expensive, often 
requiring extensive wall damage in chipping out 
large areas for beam clamps. New low-cost stud-welding 
accepted by Underwriters Laboratories, reduces such 
hanger work, costs and redecoration to a minimum. A 
hole just large enough for insertion of a Nelson stud 
and ferrule is the only drilling or chipping required, the 
hanger being screwed into this threaded ferrule from 
below. 
* * * 
OTORIZED 3-ton truck designed to simplify the 
reeling, unreeling and horizontal movement of cable 
spools, will handle them from 3 to 7 ft in diameter and 
up to 33-in. widths (specials for greater widths) or any 
parallel units or work. Built on a standard Transporter 
drive reel-handling mechanism consists of adjustable hooks 
for various sizes and mountings, and locking gear racks in 
which reel axle rests, and hinged trailing axle which lifts 
load from the ground when drawn forward by truck’s elec- 
tric lift. In cable work reel is wound or unwound by turn- 
ing reel or by fastening cable and moving truck toward or 
away from it. 
* * * 
INY BLOWTORCH uses dry chemical fuel in tab- 
lets, a wholly-new principle that eliminates spilling, 
evaporating or explosion. Weigh a few ounces, is held 
between thumb and finger, always ready for use, needs 
no preheating, equipped with brass cup to hold tablets, 
brass tube supporting cup and adjustable clip. Air- 
cooled handle is nickel-plated steel, mouth tube clear, 
sanitary, flexible plastic, only gentle blowing is neces- 
sary. Super-Fuel tablets burn 10 minutes, giving intense 
heat, doing clean work without residue. Temperatures 
above 2000 deg F are produced. Super Jet blowtorch is 
suitable for soft or silver soldering, light brazing, an- 
nealing or hardening small work. 
* x * 
LASH-O-TEST, new double-purpose tester and flash- 
light, enables making simple, rapid continuity checks; 
when not so used it may be utilized as a flashlight in other 
electrical testing. 
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EVELOPING 400 cycles, compact high frequency 

unit consists of 14-pole, 3440 rpm, 1000 v a gen. © 
erator and 4-pole d-c motor, with both armatures on one — 
shaft, has 10 per cent voltage regulation with 60 per : 
cent power factor load and 7 per cent regulation with — 
unity load; overall efficiency 50 per cent. Unit is 3% 
high, 1234 wide, 2344 long, weighs 210 Ib. 


* * * 


O LARGER THAN a man’s hand, Model 390 elec. © 

trical measuring instrument will give voltage, am. _ 
perage and wattage readings on any appliance with a motor 
or heating element, will serve industrial installations. Has 
break-in plug with four color-coded leads. These are at. 
tached to instrument, plug placed in outlet and appliance 
of unit to be tested plugged into it. Meter ranges: watts 
0-300, 0-600, 0-1500, 0- 3000 ; v 0-150, 0-300; amps 0-3, ~ 
0-15. 

* * * 


EW VARIABLE SPEED transmission has hand ~ 
screw control for setting output shaft speed, hy- 
draulic servo-motor lever control for instantaneous and — 
stepless variation of shaft speed in either direction, hy- 
draulic two-speed control and electrical three-position 1 
remote control. Input speed i is 1750 rpm, output variable ~ 
up to 1600 rpm, starting torque 125 in-lb normal con- : 
tinuous torque 90 in-lb. Suitable for a wide range of 
machines and drives. 


* * * 


ENTRIFUGAL TYPE tachometer with electronic | 
control can be used as a control or safety device, 
Stray currents have no effect, nor extreme temperatures, 
Operates on very tiny current amplified more than 1000 | 
times to energize relay. Red indicator hand is set to control © 
maximum speed ; when this is reached, device actuates relay © : 
that will shut off equipment, ring a bell, flash a light or ‘ 
other operation as required. Can be supplied with dial in ~ 
any desired markings. Has circular face with rotating hand 
like a watch; separate control is in a small neat rectangular 
container. : 


* * * 


RODUCTION-LINE method of multiple stations is 

embodied in new hydraulic press for compressa 
molding of ceramics, this two-rod down-moving unit 
being equipped with a four-station manually-operated — 
dial feed to facilitate loading and unloading. While — 
one mold is being pressed, another is filled at loading ~ 
station, a previously- pressed mold is removed at unload 
ing station thus using several operators to speed output. — 
Hand lever control has three positions, down, neutral, — 
up. On up stroke slide ascends at a faste#speed. Pres © 
sure is adjustable and uniform thruout the 14-in. stroke. 
On oil cooler maintains the most suitable temperatufe. — 
Two standard sizes, 75 and 150 tons, floor space Mare ‘ 
in. overall height 91/, ft. 


* * * 


OLD - ZONE TESTER for refrigerating equips 
temperature checking has a range from —50 to plus 
50 F. Temperature element has a 14-ft polyethylene lead 
to connect with indicating instrument, and this lead thi) 
enough not to interfere with weatherstripping remaifs 
flexible at —50. : 
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HELPFUL BULLETINS 


BOILERS, BURNERS 


Heating Boiler—Catalog 88-4 is a 4- 
1 page bulletin describing this com- 
pany’s Type R boiler designed for heating 
um sized buildings. Llustrations of 
unit are presented and several tables 
of. dimensional drawings are given. A line 
drawing accompanies this table to indicate 
yarious dimensions. Kewanee Boiler Corp. 
Oil Burner—This new bulletin de- 
scribes the company’s new wide range 
y-Jet Steam Atomuizing Oil Burner. it 
covers the construction, application and 
tages of the unit and shows how it 
has established an ‘excellent standard of 
performance in both marine and station- 
ts. Burners now installed, the 
tn points out, are operating at ca- 
ranging up to 6000 lb of oil per 

. Babcock & Wilcox Co. 
3 Heavy Oil Burner—Form 4701 de- 
scribes a new heavy oil burner de- 
for industrial application. The 
points out that the burner util- 
jges No. 5 or 6 fuel oil and then goes 
on to explain the reasons for the burner’s 
rate of efficiency. Detailed parts of 
ae unit. such as the oil volumeter, dual 
and reservoir, the flame shaper and 
; single control lever are described and 
the bulletin points out how they account 
for superior performance of the unit. 
There are 4 pages in the bulletin and it 
ig printed in 4 colors. Iron Fireman Mfg. 


Co. 
FUELS 


4 Spreader Stokers—There are 8 pease 
in this bulletin on the Firite 
er-type stoker. Illustrations of 
= installations and line drawings of 
unit and auxiliaries introduce 
gubject on the opening pages. Various 
for power dumping, manual dump- 
or stationary grates are discussed on 
pages. These pages are well 
ted. Information on details of con- 
m and sizes and capacities follow. 
Combustion Engineering Co. 
5 Magnetic Separation—Catalog 770 is 
u &@ 28-page booklet which describes a 
line of magnetic separators for use with 
i high intensity induction machines 
md cross-belt type separators. Tables of 
glative magnetic attractive force of vari- 
' 08 minerals accompanies the descriptions 
“Of the types of machines. The super-high 
Mtensity Type IR Induction Magnetic 
tor is described in detail—a general 
iption, including an excellent draw- 
is followed by details of the opera- 
and adjustment of the unit and a 
» story on the design of the equip- 
t. Capacity and wer consumption 
ia diagrammatic drawing of the sizing 
terials follows. Typical installations 
tables of capacities are presented. 
Magnetic Separator Co. 
Magnetic Pulley—The company’s non- 
‘electric permanent magnetic pulley 
Tibed in this 8-page bulletin 501A. 
@dvantages of the unit are described 
@ illustrations show some of the rea- 
for use when fire hazards are present 
when maintenance costs must be kept 
. Photographs show installations 
ous industries and a full-page chart 
rial factors for determining pulley 
given. On this page are two 
ke i-out examples for determining pul- 
j under two different sets of con- 
Another useful table is one of 
tities, dimension and weights. Eriez 
u ring Co. 
Materials Dewaterizer—Bulletin 129 
oa bes and illustrates a new 
bd of dewatering coal and other 
mal by means of the company’s new 
Dewaterizer. This 4-page bulletin 
Case histories which demonstrate the 
of this method to remove surface 
fre from coal and other materials in 
/a8 small as % by 0 in. accordin; 
fompany’s release. On these smallest 
“the dewaterizer leaves as little as 12 
ent surface moisture; on larger sizes, 
Bas 4 per cent. Robins Conveyors 
itt-Robins, Inc. 


ELECTRICAL 


Booklet—An excellently done 
page pocket-sized booklet on the 
hg features of construction of 


this fuse (such as the renewable link and 
spring tension locking of links in circuit) 
was issued recently. Easily-understandable 
full-page wash drawings are used to em- 
phasize every feature discussed. Two pages 
of prices and specifications on the fuses 
are given in the back of the book. Ware 
Brothers. 
a Automatic Synchronizers — Bulletin 
SN-400, describes the application of 
this type SN model SF automatic syn- 
chronizer, which is designed to automati- 
cally control circuit breaker closure of 
a-c generators in paralleling to a common 
bus. Descriptions of the operation and 
application of the unit are accompanied 
by circuit diagrams and curves illustrating 
the proper and improper conditions for 
synchronizing. Installation and mainte- 
nance instructions and special applications 
also are illustrated. Burlington Instru- 
ment Co. 
1 Motors—Motors for Machine Tools 
is the subject of Bulletin MU-25A, 
an 8-page booklet. A brief outline of the 
characteristics necessary in a motor de- 
signed for this type of service is followed 
by a complete description of how the 
company meets these demands in its par- 
ticular unit. Examples of how the motor 
is serving industry in many applications 
are portrayed by means of photographs of 
applications. Wagner Electric Corp. 
11 Communication Problems—‘‘How to 
Solve Communication Problems’ is 
the title of Form 235, an 8-page bulletin 
which was issued recently. The booklet 
shows how this electronic inter-com han- 
dles intra-plant communications and does 
away with switchboard bottlenecks and 
costly telephone call backs. A complete 
description of the unit and various typical 
installations are described and pictured. 
A description of the company’s sales and 
service also is given. Executone, Inc. 
12 Voltage Control—Bulletin 547 is a 
12-page booklet covering voltage and 
control instruments, variable transformers, 
powerstats and voltage regulators. Per- 
formance data of the various units are 
shown in charts and construction details 
are indicated by accompanying line draw- 
ings. Detailed descriptions of all the units 
are given. One full page of connection 
arrangements is presented and a full-page 
table of ratings, in tabular form, are pub- 
lished. The Superior Electric Co. 


13 Motors, Generators—This catalog is 
issued by a Swiss concern, is printed 
in Swiss, and illustrates many of the vari- 
ous types of generators and motors pro- 
duced and installed by this company. 
Brief descriptions of the various pictured 
units accompany the illustrations. The 
booklet contains 8 pages. Secheron, 
Geneva, Switzerland. 
1 4 Paging Service—“‘The Great Time 
Saver,” is the title of a new 12-page 
brochure which describes the company’s 
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line of equipment for paging service. 
Action photographs en under repre- 
sentative business conditions take up 
almost the entire booklet to demonstrate 
how this paging service locates key - 
sonnel. Locating the watchman for after- 
hours deliveries, or when a police patrol- 
man discovers something that needs im- 
mediate attention or other services illus- 
trated. The Autocall Co. 


15 Communications Equipment Booklet 

To provide designers of communica- 
tion and electronic equipment with a quick 
list of products available for their use, a 
new booklet covering parts and materials 
for radio transmitters, radio receivers, 
radar, telephone apparatus, electronic heat- 
ing sets and electronic control is the pur- 
pose of Bulletin B-3610. Typical of the 
products described and illustrated in the 
booklet are circuit breakers, electronic 
tubes, instruments, transformers, rectifiers, 
switches and relays, dynamotors, etc. Ap- 
plication data, performance curves, etc are 
given. Westinghouse Electric Corp. 


METERS, CONTROLS 


16 Flowrator—Catalog Section 25-E is a 
24-page booklet describing the Series 
700 Flowrator. The design and the con- 
struction of the unit occupy the first 3 
pages of the bulletin and details of the 
unit’s construction follow. Panel mount- 
ing of the units for various applications 
are shown and applications under varying 
conditions with consequent modifications, 
are described in detail. Accessory equip- 
ment, such as intregal control valves and 
capacity markers are also covered. Use of 
the equipment in connection with flow 
alarms and installation suggestions are 
covered. Fischer and Porter Co. 


17 Liquid Level Indicators — Bulletin 
WG-1822 is a 16-page klet de- 
scribing liquid level indicators for boilers, 
heaters, storage tanks and other vessels in 
power and industrial process plants. The 
bulletin describes outstanding features of 
the indicators and presents excellent line 
drawings, in color, of the unit. Construc- 
tion and operating details of various parts 
are listed. Installation of the units is 
covered by several pages of descriptive 
material which are accompanied by excel- 
lent line drawings. Further information 
includes instructions on how to specify 
the indicator and photographs of typical 
installations. Yarnall-Waring Company. 
1 Control Equipment—tThis 100-page 
catalog, No. 47, embodies much of 
this company’s original engineering think- 
ing which in turn was based on the most 
recently developed needs of the process 
industries. The equipment illustrated ac- 
cording to the company, capitalizes fully 
on the production methods and several 
of the units shown are said to represent 
the greatest advances in equipment. This 
new catalog is made up of 5 sections 
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covering m valves, liquid level 
controllers, strainers, pressure reducing and 
regulating valves, pump governors and 
much steam plant equipment. The booklet 
is exceptionally well illustrated with over 
250 cutaway views, performance charts and 
tables. The book is ring bound. Kieley & 
Mueller, Inc. 
19 Area Meters—Bulletin 233 describes 
a@ recently-announced area meter; 
the bulletin contains 4 pages. Details of 
the unit’s construction are pointed out in 
a@ sectional view and the accompanying 
information covers the receiver, trans- 
mitter, principles of operation, power re- 
quirements, etc, Bailey Meter Co. 
Level Control—Bulletin F2406 de- 
scribes a dual-pilot Level-Trol an- 
nounced recently by this company. The 
booklet contains 8-pages and presents in- 
formation on applications, adaptability and 
performance of the unit. Detailed de- 
scriptions of controls, visual indicator 
scale, the controlling pilot, indicator 
mechanism and performance are given. 
Illustrations show various views of the 
unit and 3 charts present test results. 
Fisher Governor Co. 
21 Steam Control System—An instruc- 
tion manual on this company’s ‘‘All 
Vac” steam control system has been is- 
sued recently; it contains 30 pages. The 
booklet first presents primary information 
on heat and vacuum pressure and illus- 
trates this part with simple, easily under- 
stood line drawings. Following this pre- 
liminary section an introduction to the All 
Vac steam control system is presented. A 
full-page drawing presents a schematic 
diagram of the system. Other large draw- 
ings illustrate the mechanical operation 
of the differential control valve and what 
happens when heat is unbalanced. Instruc- 
tions on “How to start the All Vac system” 
are given. All Vac Steam Control System, 


Inc. 
22 Surface Pyrometer—Catalog 160, 4 
pages, describes a surface pyrometer 
designed especially for innumerable produc- 
tion and laboratory requirements for a 
quick and accurate method of determining 
surface and _ sub-surface temperatures. 
Outstanding features of the unit are de- 
scribed in detail and photographs illus- 
trate models and parts. Detailed descrip- 
tions of types and parts and applications 
of them are given. The Pyrometer Instru- 
ment Co. 


HEATERS, COOLERS 


23 Open Heaters—Publ. 4091 is a 24-page 
bulletin that has just been issued; 
it covers three lines of open heaters for 
direct contact heating of boiler feed and 
industrial process waters with available 
exhaust or live steam. The bulletin de- 
scribes the characteristics of the various 
heater designs, accessories and gives actual 
installation photographs and flow dia- 
grams with which are supplied supplemen- 
tary data. Cochrane Corp. 
24 Water Coolers—Freon water coolers 
are described in a recently-issued 12- 
page bulletin. The bulletin tells about the 
standard construction specifications of such 
parts as the tube sheet. Freon chamber, 
tubes, shell, supports, baffles, etc. Line 
diagrams and photographs bring out many 


GEPARTMENT OF TECHNOLOGY 
BUFFALO PUBLIC LIBRARY 


of the points discussed. Instructions for 
Selecting also contains useful diagrams. 
A worked-out example of how to select a 
water cooler for certain conditions ren- 
ders this section all the more useful. 
Other important data are suction and 
liquid line sizes, direct leading log, mean 
temperature difference table, etc. The 
Paterson-Kelley Co., Inc. 

is a 64-page, 


GASKETS 
25 Gaskets—Catalog 47 

spiral-bound, general catalog of this 
company’s line of gaskets, sheet packing, 
washers and metal stampings. The bulletin 
first conducts the reader through the entire 
manufacturing process. Next it presents a 
standard gasket selector on which the vari- 
ous types of gaskets are illustrated; this 
section is of assistance in fitting the right 
material to the right job. Tables give 
sizing information on gaskets. A large part 
of the booklet is given over to engineering 
data which consist of tables of circumfer- 
ences and areas of circles, Centigrade and 
Fahrenheit conversion tables, decimal equiv- 
alents, steam tables, comparative properties 
of synthetic rubbers compared with natural 
rubbers. Melrath Supply & Gasket Co., Inc. 


PUMPS, COMPRESSORS 


26 Jet Compressors—Bulletin 4F is a 
new 12-page catalog covering jet 
compressors together with a section of 
their construction and operation. Tables 
and drawings give complete information 
on dimensions, connection sizes and 
weights of the different types. Colored 
diagrams with detailed explanations de- 
scribe typical applications of jet compres- 
sors in numerous industries such as paper 
making, vulcanizing, various chemical in- 
dustries and gas plants. Schutte and 
Koerting Co. 
27 Small Centrifugal Pumps—Bulletin 
B-165 is a recently-issued 8-page 
booklet which describes two types of gen- 
eral utility centrifugal pumps with power 
drives from fractional to 20 hp. The 
bulletin shows how the pump may be in- 
stalled in any position and it also stresses 
the ease of maintenance and accessibility 
of the unit. The bulletin is well illustrated 
and presents many useful tables of data. 
Peerless Pump Div., Food Machinery Corp. 


TOOLS, HARDWARE 
28 Tools Catalog—Wrenches, pipe cut- 
ters, tubing cutters, pipe vises, vises, 
saw vises and other ls are described 
in this 16-page catalog. Each of the tools 
is described in detail and tables of sizes 
and prices are included. Other price lists 
are given for tool parts. The booklet is 
bound in a heavy paper cover. Trimount 
Mfg. Co. 
29 Pliers, Wrenches—Bulletin 4728 is a 
recently-issued 4-page bulletin which 
describes and pictures a complete line of 
pliers and adustable wrenches and a line 
of pipe wrenches. Complete specifications 
of all the tools are listed. Plomb Tool Co. 
All-Purpose Electric Tool—This com- 
pany’s recently announced all-pur- 
pose electric impact tool is described in 
this 4-page folder. The bulletin points out 
that the tool, using standard attachments, 
will apply and remove nuts, drill, ream, 
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tap, drive and remove screws, drive 
remove studs, extract broken cap s¢ 
and studs, run wire brushes, do hole 
work, drill brick and masonry and @ 
wood augers. The bulletin shows the mg. 
chine in operation on many types of : 
and thoroughly describes its operation ang 
construction. Ingersoll-Rand. we 
31 Industrial Hardware—Catalog No, 140, 
32-pages, contains engineeri in. 
formation on this company’s line Pe @ 
rope and chain fittings. In addition ¢ 
presenting detailed working character: 
of each product the company has inch 
tables and charts which make the ca’ 
@ valuable reference book. Many 
products are described in the bulletin, 
The Thomas Laughlin Company. 


WELDING, CUTTING 


Welding and Cutting Equipment— 
32 Form 20A is a 20-page bulletin illug. 
trated completely in four-color natural 
photographs and it covers the company’s" 
line of industrial cutting and wi 
apparatus. Complete descriptions of the 
equipment are given and prices of all i 
are clearly indicated. Special const: 
features are explained and operating ranges 
are given. Victor Equipment Co. 
33 Arc Welding Accessories — Bulletin 

120, “Arc Welding Accessories,” con. 
tains 16 pages. Among the types of eq 
ment covered in the bulletin are 


connectors, cable lugs, cable splicers, clean- 


ing tools, cover plates,, eye shields, ground 

clamps and many others. Tables of sizes 

and capacities are presented wherever 

apply and the booklet is well illustra 

Metal & Thermit Corp. 

34 Welding Electrodes—Resistance weld- 
ing electrodes and alloys are covered 


in Bulletin 68B and a separate price list ig 
provided. This new publication, 24 oat 


catalogs a comprehensive line of 

welder tips and holders, seam welder 

and other resistance welding accessories, 
The bulletin is profusely illustrated with 
diagrams showing dimensions of tips and 
holders. It contains tables of properties 
of alloys grouped by RWMA classifications, 
applications, stock sizes, etc. Ampco Metal, 


Inc. 
MAINTENANCE 


Maintenance Products—‘Products for 

Maintenance and New Construction” 
is the title of a new 20-page bulletin, 
The booklet first describes the properties 
of pitch and asphalt products and con- 
tinues with a description of types of built- 
up roofs which use pitch, felt and 
and then goes on to further cover roof 
maintenance products. A more detailed 
description of the material and its 
erties is presented in the back part of 
bulletin. It is well illustrated with both 
photographs and sketches. It is bound in 
a heavy enameled cover. Union Chemical 
& Oil Co. 
36 Waterproofing Q@Q & A—This bulletin 

is devoted chiefly to a Questions and 
Answers section on the use of Aquella for 
the control of water seepage and —<_ 
ness. The first pages in the bulletin 
what the material is and how it 
pictures are presented which show how the 
material withstands hydrostatic pressure 
and also shows an unusual waterproofing 
problem’ and how it was solved. The 
Questions and Answers section follows. 
Prima Products, Inc. 


37 Rubber Base Enamel—The use of 
this rubber base enamel in industry 
is described in this new folder. The bul- 
letin tells how the enamel resists acids, 
free alkalis, water and other ch 
and shows how it is an excellent 
for use in dairies, food processing 
sewage disposal plants and other ind 
locations. Samples of the colors in : 
the enamel is available are attached 
the bulletin. American-Marietta Co. 
Corrosion Resistant Equipment—Bul- 
letin K, 16 pages, describes a line of 
corrosion-resistant material and 
ment. The bulletin material to aid 
engineer -in selecting proper or 
corrosion-resistant materials and to help 
them in determining quickly how these 
materials may best be used for com : 
corrosion.. Materials described 
ceramics, duralon, lead and others 
the equipment includes tubing, 
materials, protective coatings, 
equipment and masonry. The 
exceptionally well illustrated and & 
of application and qualities of pro! 
coatings is presented. U. S. Stoneware 


VALVES, TRAPS 


39 Tri-Filter Valve—This 4-page : 
No. 108, describes a_tri-filter 
which is said to be capable of doing ™® 


(Continued on page 180) 
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The graph shows you how 
closely Worthington has kept 
pace with industry’s demands 
through the years . . . by develop- 
ing centrifugal pumps to handle 
steadily mounting boiler feed 
pressures. 

It’s a record of steady progress 
... from the old Type A, a great 
performer at 200 psi...to the 
powerful modern Types WC, UX, 
UR and UQ, with pressures rang- 
ing from 244 to 12 times the 1910 
“ceiling’’. 

THE LONGEST AND BROADEST 

EXPERIENCE 

In addition, out of Worthing- 

ton’s more than 100 years of pio- 


ag ey 
to 1500 GPM 


TYPE JDS 


neering in pump design and manu- 
facture have come such notable 
improvements as the Elastic Seal 
Ring for tight interstage joints in 
axially split-case pumps. . . the 
Metal-to-Metal Ring Type Joint 
in solid-case barrel pumps. 

FOR YOUR OWN BOILER FEED 

REQUIREMENTS 

Worthington has the most com- 

plete line of centrifugal pumps — 


_ 
ee 


TYPE UX‘! 


UR- 


TYPE UQ 


1940 


all pressures, all capacities — and 
engineers trained to fit feed pump 
to feed cycle for maximum econ- 
omy and dependability. 

For details that prove there's 
more worth in Worthington, contact 
our nearest District Office. Or 
write to Worthington Pump 
and Machinery Corporation, 
Centrifugal Pump Division, 
Harrison, N. J. 


WORTHINGTON 
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For Hotwell, For Boiler 
ndensate, 


Feed Service 
Capacities 
to 1500 GPM 


Heads Capacities Heads 
to 1000 Ft. to 1400 GPM to 1600 Feet 
Heads to 650 Feet 


Capacities 
to 135,000 GPM 
Heads to 400 Feet 





One of three oil-and- 
gas-fired B&W Inte- 
gral-Furnace Boilers in- 
stalled outdoors at a 
Southwest central sta- 
tion. Total steam capa- 
city — 700,000 Ib. per 
he. af 750 psi, 830F. 
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er hr. B&W Integral-Furnace Boilers installed 
tah refinery. They are fired with oil and gas. 
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A 200,000 Ib. per hr. oil-fired B&W Integral-Furnace Boiler 
installed outdoors at a new central station in Florida. Unit is 
designed for future use of pulverized-coal. 


BABCOC, 
2 WILCOD, 


EN ER AL OFFice 


& wiz 
é $s: és u Cox 
RKS: AWANCE any tn co. 
























October, 1947—POWER PLANT ENGINEERING—Chicago, III 





en ao age 


: 
























tid 
%. 


a&:©,) 

. a” 
— gir 
_wen gue 


Vhis necord ? 


This relatively small 
boiler feed pump, 
delivering 250 gpm 


against 513 psi, re- 
quired no replace- ee 
ment parts or re- 
conditioning after 
45,000 hours of ser- 
vice. 








THE EXCELLENCE OF DE LAVAL design and construction is 
demonstrated by the performance of a De Laval boiler feed pump 
recently inspected after 45,000 hours of service in the municipal 
power plant of the City of Wyandotte, Michigan. 


The following paragraph is quoted from the inspector's report: 


‘All machined surfaces of the case are in original condition. Diaphragms 
and balance arrangement fit neatly in all bores. Horizontal joint has no 
indication of leakage. Faces of rotating and stationary balance plates 
are in good condition; wear is approximately .005”. Shaft sleeves are 
highly polished but are not worn or grooved. There is no leakage between 





shaft sleeve spacers and wheels. The shaft has no indication of contact 
with water. Wheel wearing rings show no indication of wear. No new 
parts were used in reassembling.” 
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FIN-FAN Gir-Cocled 
HEAT EXCHANGER 


for every cooling and 
condensing service 


Jacket water, lubricating oil, solutions and other 
liquids, air and other gases can all be cooled 
... steam, hydrocarbons and other vapors can 
all be condensed... by air ...in the FIN-FAN 
Heat Exchanger, jointly developed by Fluor 
Corporation, Ltd. and The Griscom-Russell Co. 


Think what this means to you in eliminating 
the complications, problems and expenses of a 
water supply system ...no water piping, 
pumps, treatment, disposal or make-up; no 
corrosion, scaling, freeze-ups, or structural re- 
painting due to use of water. 


The FIN-FAN Exchanger is strongly constructed 
and highly efficient. It may be placed in any 
convenient location, and its effectiveness is 
independent of the velocity or direction of 
the wind. It is simple, easy and economical 
to operate. 





WRITE FOR BULLETIN 


Investigate this fully-proven and 
widely used unit. Its design, construc- 
tion, and many important advantages 
are fully described in Bulletin 1230 
which will be sent on request, 


285 Madison Avenue, New York 17, N. Y. 


GRISCOM-RUSSELL. 
Piameers in Heat Transfer Anpnarains 
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/fee-lttt 
SWMES 
paid for stokers 


The Taylor-Colquitt Company, of Spartan- 
burg, S. C., are wood preservers, using a 
creosote impregnation process for poles, piles, 
ties and lumber. Process steam at constant 


pressure is a vital factor in securing impreg- 


nation to the desired depth. A pressure failure 
means a re-run for re-treating — and re-runs 
cost money. 

Pressure Chart No. 1, illustrates the con- 
dition that caused frequent and expensive 
re-runs. To correct this, C-E Spreader Type 
stokers were installed under the existing 
HRT Boilers. What this meant in stabilizing 
steam pressures is dramatically illustrated by 
Pressure Chart No. 2. 

Let J. D. Taylor, Plant Manager, tell the 
story: “The results obtained by this method 
of firing have been very satisfactory, and we 
have encountered practically no difficulty in 
maintaining a constant and satisfactory 
steam pressure. We are very enthusiastic 
about these stokers and take pleasure in rec- 
ommending them. All automatic controls work 
perfectly and we are delighted with the 
results. Our processing has been much im- 
proved by being able to maintain a constant 
steam pressure at all times.” 

This was praise indeed. But, in addition, 
Combustion Engineering was informed by 
Taylor-Colquitt management that “re-treats” 
have been materially reduced since installing 
spreader stokers and that the stokers would 
pay for themselves within a very few months. 

C-E is frank to acknowledge — and glad to 
credit — the exceptionally careful and intelli- 
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CHART 1 


BEFORE 


gent operation of these stokers by Taylor- 
Colquitt operating personnel. And this 
combination of correctly designed equipment 
expertly operated is paying handsome divi- 
dends. 


For hundreds of plants at home and abroad 
C-E spreader stokers have proved to be the 


one best answer to operating economy and 
efficiency. How about your plant? Our engi- 
neers will gladly work with yours to obtain 
the best solution, whatever your requirements 
may be. 


B-173 


COMBUSTIO 


C-E PRODUCTS INCLUDE ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO MANY TYPES OF PRESSURE 
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Shown above are 2 C-E 
Spreader Stokers installed 
under one 196 hp HRT Boiler 
and one 272 hp HRT Boiler 
at the Spartanburg plant of 
the Taylor-Colquitt Company. 
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Utility's 
120/208 
Network 





Air 
Conditioner 


Elevators 


<a) Garage 
Protective P i 
Device 

- —, | 


Kitchen 


-.- PREVENT 


You’re gambling with production, equipment, and 
personnel if your protective devices have inade- 
quate “IC.’’ Inadequate “IC” means that the 
device, whether it’s an air circuit breaker, fused 
knife switch, or oil circuit breaker, is unable to 
handle the full short-circuit currents available on 
a low-voltage system. Under such conditions 
devices may fail, resulting in costly power shut- 
downs and loss of protection, besides hazards to 
personnel. Be sure of your “IC.’”’ Here’s-how ... 


Lighting 
Circuits 


KNOW THE “IC” of your low-voltage protective 
devices. The interrupting capacity of a circuit 
Because of the high kva capacity of a network system, bad shorts may breaker or other protective device is the maximum 
draw tremendous surges of current that may blast protective devices of current it is rated to adequately interrupt. 
inadequate “IC.” Loss of power to all facilities may result; equipment 

and personnel may be endangered by flying metal and fire. G-E air BE SURE THE “IC” IS ADEQUATE to interrupt max- 
circuit breakers afford adequate “IC” protection, isolate shorts at their imum short-circuit currents. Maximum. short- 
source, and do away with the possibility—and hazard—of over-fusing. circuit current is not determined by the normal lel 
nearest G-E sales representative for complete information before on the circuit. The total capacity of the trans: 
installing protective devices on installations fed by a network system. formers feeding the circuit is the critical factor. In 
the adjoining table, check your transformer capac: 
ity against the “IC” corresponding to your partic: 
ular circuit voltage. The interrupting capacity of 
your protective devices should be equal to of 
greater than the short-circuit currents available 
as determined by your transformer capacity. 











Also, all costs of replacing fuses are eliminated. Be sure to check with your 
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750 kv 
Transformer 
Capacity 


Protective @ 
That protective device ahead of the fault should have an “IC” (in- Device 


terrupting capacity) rating of 25,000 amperes. Anything less* 
can mean danger in the form of a destroyed device, flying metal, 
or possibly flaming oil. If the protective device on the branch feeder 
explodes or fuses together because of inadequate “IC,” it means 
a power shutdown in the entire plant with consequent production 
losses. If your installation is similar to the one shown, refer to the 
table below and check the “IC” of your protective devices. 


*Some fused knife switches and oil circuit breakers may have a maximum 
“IC” of only a few thousand amperes. 


iT| POWER SHUTDOWNS 


nt, and INSTALL G-E AIR CIRCUIT BREAKERS if you WRITE FOR THESE BULLETINS on G-E air circuit 
ine need more “‘IC.”’ It’s easy to select the proper G-E breakers, or contact your G-E sales representative. 
h air circuit breaker from the table. And you can be Apparatus Department, General Electric Company, 
hat the sure they have adequate “IC” to safeguard your Schenectady 5, N. Y. 

r, fused production, equipment, and personnel. By provid- GEA-3600 AE-1 Air Circuit Breakers 

able to ing three-phase interruption of dangerous over- GEA-3642 AL-2 Air Circuit Breakers 

able on currents, G-E breakers eliminate the possibility of GET-1113 Selection and Application of Breakers 
single-phasing damage to motors. Workmen can GET-1233 Short Circuit Currents in Industrials ; 
operate these breakers easily. A turn of the handle SSeS Seana Serene a 


4 ment 
and power is restored—no parts to be replaced. GEA-3592 Load-center Unit Substations 


nditicns 
ar shut- 
rards to 
ON oid 


INTERRUPTING RATINGS—G-E AIR CIRCUIT BREAKERS TO USE 


otective 
circuit 220-240 CIRCUIT VOLTAGE | 440-480 CIRCUIT VOLTAGE 550-600 CIRCUIT VOLTAGE 


Transformer ee = a 5 
aximum Capacity in Main Breaker Branch-feeder | Main Breaker | Branch-feeder Main Breaker Branch-feeder 
Three-phase | Breaker S mec | Breakert L si ¥ Breakert 
Kva pe Breaker | Breaker | wap Breaker wae POG] «aan | rele l saan Breaker 
Ic | to Use Ie to Use | Ic tolse | © | tothe | Ic _to Use 
ere, Mee ce ars ae 2 } 
pt max- 300 | 50,000 AE-1-25 | 25,000 |AE-1-25 | 15,000 |AE-1-15 | 25,000 |AE-1-25 | 15,000 |AE-1-15 
 ghort- J 500 50,000 AL-2-50 | 50,000 |AL-2-50 | 25,000 |AE-1-25 | 25,000 |AE-1-25 | 15,000 |AE-1-15 


1 load 750 | 75,000 AL-2-75 | 50,000 | AL-2-50 | 50,000 |AL-2-50 | 25,000 |AE-1-25 | 50,000 |AL-2-50 | 25,000 |AE-1-25 
nai 10 1000 75,000 | AL-2-75 | 75,000 | AL-2-75 | 50,000 |AL-2-50 | 50,000 |AL-2-50 | 50,000 |AL-2-50 | 50,000 /AL-2-50 


> trans- we. Te eee 75,000 |AL-2-75 | 75,000 |AL-2-75 | 50,000 |AL-2-50 | 50,000 'AL-2-50 
actor. In 2000 | 


Bere pree gx '100,000 |AL-2-100 |100,000 |AL-2-100 | 75,000 |AL-2-75 | 75,000 |AL-2-75 
Bs: 2500 vece | cece | eens | eee |100,000 |AL-2-100 |100,000 |AL-2-100 
t cap 7S. ne eee ees rs PPP Bee 


|100,000 AL-2-100 |100,000 |AL-2-100 
sais |100,000 |AL-2-100 !100,000 |AL-2-100 
r partic: Note: This table is based on unlimited power supply and 5 per cent transformer impedance. 

acity of Tlf cascading of feeder breakers is used, it is possible that a smaller breaker may be used for branch-feeder service. 


1 to of 


, a GENERAL &) ELECTRIC 


860-32 
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THERMOCOUPLE 
TREBLES the Promptness 
of Micromax Superheat Control 
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ee Cu + ie @. 
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MICROMAX 
SUPERHEAT CONTROLLERS 











With recent design improvements, Micromax Electric Control now detects 
changes in superheat temperature more than three times as quickly as earlier in- 
stallations. The advantage applies to all five conventional types of superheat 
control mechanism; by-pass damper, Attemperator, condenser, spray, or burner 
elevation. 

Our New High-Speed Thermocouple is responsible for the greater speed of 
temperature detection. Any thermocouple has inherent advantages as a tempera- 
ture detector for superheat, because its low mass makes it quickly responsive, and 
its small size permits easy installation in the steam line. Our new thermocouple, 
designed specifically for superheat control, exploits this fundamental advantage 
by construction which assures maximum heat transfer in minimum time. 


Anticipating Control Action is another advantage of Micromax control for 
superheat. The inherent time lag between change in boiler load and correspond- 
ing change in steam temperature of course affects any control of the latter con- 
dition, but Micromax circumvents this effect by initiating its control action as 
soon as there is a change in the rate of air supply to the boiler. Further control 
action is then of course based on the thermocouple. 
Many advantages of Micromax stem from the use of electric control through- 
out—from the detecting thermocouple to the positive-action drive unit: 
(1) The only power used is electricity ; the most dependable of power sources. 
(2) Dampers are positioned quickly and without overshooting, because the 
motor-driven reduction gears move with accuracy in applying the large torques Cages 
necessary to handle the friction load. = = J “4 
(3) Dampers cannot move themselves in event of power failure; they are —— : 


locked by the reduction-gear train. But they can. Drive Unit for Micromax Elec- 
‘V . : tric Control of superheat by the 
(+) Valves, dampers, etc., can be moved by handwheels, if ever desired. Attemperator valve shown. This 


For analysis of any superheat instrumentation problem, consult an L&N engi- = eg units a <_< 
neer or send for Catalog N-33-163(1), as you prefer. Leeds & Northrup Co., ae eee 


7 : : M.E.C. Controls, whether larger 
4973 Stenton Ave., Philadelphia 44, Pa. a re tig rols, wheth 


IN MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 


Jrl, Ad N-33A-463 (2) 
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But good equipment alone may not plants. In addition, their recommendations 
be a complete solution to your will be unbiased, because Allis-Chalmers offers 
water treatment problems. a complete line of equipment that includes 
HOOSING the right equipment and the Hot and Cold Process Softeners, Sodium and 
D right process for conditioning your Hydrogen Zeolite Softeners, Degasifiers, De- 
boiler feedwater make-up are both of ionizers, Chemical Proportioners, Filter Back- 
highest importance. Correct application de- wash Pumps, and Oil and Water Filters. 
pends on such factors as the character of the 
taw water, amount of makeup, type of steam ditioning problem, call your nearest A-C office 


load and design characteristics of steam gen- or write Atuzs-Cu ALMERS, Mucwauxee 1, Wis. 
erators and prime movers. A 2316 

















For prompt assistance with any water con- 











Allis-Chalmers engineers can supply valu- : ; ; ; 

Elec: able aid in such a selection. They have had Shown above is sectionalized view of filter 
“ the extensive experience in conditioning boiler tank. Send today for complete details of 
vn. This water for both high and low pressure power Hot Process Softeners in Bulletin 28B6611. 


d simple 
» jn all 
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America Great 
of the Big 3 in Electric Power Equipment — Biggest. of All in Range of Industrial Products 
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WITH 


| | a SETTER | 
Free-Flow OIC Steel Valves | V A LVES : 


Cut Pumping Costs... Give 
You Maximum Flow With 
Minimum Pressure Drop! 














Streainlined .ooccccccccccccccccsssssesssviesee 


OIC GATE VALVES with flanged and welding end pro- 
vide straight-through flow without recesses or pockets 
between the valve ports and seat openings. Screwed end 
valves are designed for the smoothest possible flow with 


a threaded joint. 


Streamlined ......cccccccccesoee . 


f 


OIC GLOBE AND ANGLE VALVES 
are designed with a disc guiding in 
all pressure classes to eliminate the 
necessity of a bridge across the seat 
opening, thereby reducing pressure 
loss through the diaphragm to a 
minimum. Flow of the line fluid, 
whether gaseous or liquid, is 
expedited. 


Streamlined..........0 


OIC CHECK VALVES have bodies 
designed for unobstructed flow where 
the disc is in the wide open position. 
Streamlined internal contours from 
port to port reduce turbulence and 
consequent pressure loss to a 
minimum. 


SEND FOR NEW CROSS 
REFERENCE CHART 
You can look at the 
figure number of the 
valve on the line and by 
referring to the Chart 
tell quickly the exact 


OIC Valve to order to mn 
replace it. To reserve V A L V E 
your copy, write to: 

THE OHIO INJECTOR CO. STEEL-IRON-BRONZE 


WADSWORTH, OHIO. 
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The AE Taylor Stoker, like this soaring 
scavenger, is not ‘‘fussy’’ about what it 
consumes. Its fuel-versatility enables you 
to feed it a wide variety of types and 
sizes of coal which often means more . 
efficient, thorough combustion with a 
lower grade of fuel than you are now 
using. This obviously results in important 
savings to you—a significant feature you 
should not overlook when selecting .fuel- 
,, firing equipment for your power plant 
Qperations. <= «<% & li iat 


N 


Ved a 


WATCH THE TREND! / 


It is quite probable that 
you are already acquainted 
with the exclusive Taylor 
features that make this 
fuel - flexible stoker first 
choice with buyers wher- 
ever underfeed stokers are 
used. Throughout indus- 
try, the trend is toward 
Taylor for both original 
and repeat installations 
—Taylor is the time-tested, proven, economy stoker. 
Better air flow and precision control feed mechanism 
are but a few of the advantages that aid in giving you 
efficient low-cost steam generation. With simplified con- 
struction throughout, there are fewer moving, longer 
wearing parts. These outstanding improvements are 
backed up with over 40 years of engineering “know 
how”’ with emphasis placed on features that mean effi- 
cient, automatic, low-cost steam production. 
Join the hundreds of engineers, plant superintendents 
and purchasing agents who specify Taylor for their 
power plant equipment. They know— it’s the leader. 


UP-TO-DATE FACTS ON THIS 
IMPROVED TAYLOR STOKER 
If you aren't up to the minute 

on Stokers, get your copy of 
this booklet. Write to De- 
partment 8 today! 


2st PRL Ter MORE ST 
AMERICAN ENGINEERING COMPANY 
2408 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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THE BLADES OF THIS BOILER FEED PUMP 
TURBINE ARE DOUBLE RIM PROTECTED 


The 55 H.P. Turbine shown above employs the Terry Solid Wheel Rotor. 
The wheel is made from a single steel forging and the buckets are milled directly 
in the wheel. 





The buckets are protected by rims at the sides of the wheel as shown in the 
illustration at the left. These rims would take without damage any rubbing 
that might occur if the clearance became reduced. 


With this construction it is impossible for the-blades to foul and frequent in- 
spections of the thrust bearing are not required to obtain safe and dependable 
operation. 


The Terry Wheel Turbine is fully described in our Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 
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S PRINGFIELD is building boilers for virtually 
every branch of industry: boilers for PAPER MILLS 
... high pressure boilers for UTILITIES. . . boilers 
for MEAT PACKING PLANTS ... special boilers for 
CHEMICAL MANUFACTURERS... low pressure boilers 
for HEATING service .. . boilers for OVERSEAS. 
Springfield service includes design, fabrication, 
and erection of complete steam generating units 
with firing, draft, and control equipment — 
all taken on a “Single Responsibility” contract. 
For boilers “to meet your needs,” see Springfield! 

















| Rotor. 
directly 


n in the 
rubbing 


TYPE M ASK FOR 


STANDARDIZED ' LATEST 
BOILERS | INFORMATION 


Standardized for quicker delivery... lower 

wt. 7 sizes to choose from, ranging from SPRINGFIELD BOILER CO., 1951 E. Capitol Ave., Springfield, Ill. 

{000 to 17,000 lbs. per hour. Built like a Please send latest information on Springfeld’s: 

IG PLANT” boiler—for the smaller plants! Bent tube boilers Straight tube boilers Type M boilers 
tter-cooled furnace—all of Springfield's Center ART furnaces Have representative call 


ine: 


TMPR Or +, 


quality features. Name BUFF a, Or. 


Company __ 












































N the boiler room of the American Furniture Company, 
Martinsville, Virginia, an Iron Fireman Pneumatic 
Spreader stoker, producing high combustion-chamber 
temperatures with auxiliary coal fuel, is enabling the 
company to get most of its needed power from.its own 
waste shavings and sawdust. Coal consumption is sharply 
reduced, being used only to generate the high tempera- 
tures needed to fire the wood waste. Mr. R. M. Simmons, 
President of the American Furniture Co., says: “‘Prac- 
tically all of the material fed into the furnaces is consumed 
in suspension.”’ This complete combustion reduces the 

5 i ° Left hand chart shows continuous variations of 25 pounds pressure an 
smoke nuisance, and gets money-saving heat value even represents performance of furnace under hand-firing. Right hand chart give 
out of the wood particles which formerly escaped, a Pe ee a 
unburned, up the stack. Since the installation of the 









Hand Firing and Iron Fireman Firing in Same Boiler 









Iron Fireman Pneumatic Spreader stoker, boiler room pneumatic stoker is EASY to install, whatever th 
labor is very light. boiler-room set-up may be. It is more than just adaptabk 
Steam pressure, so important in the correct seasoning —it is flexible. Operating through overhead pipes which 
of furniture woods, is remarkably uniform with Iron leave the floor space clear, Iron Fireman’s self-contained boi roo 
Fireman stoker firing. The recording chart shows a pneumatic coal-conveying system is easily “elbowed” pneumatic 
steady 175 pounds pressure. Compare the “before” and into any boiler plant. Stoking mechanism can be locatd#} 
“after” pressure charts shown above. in front of the boiler, at the side, or even behind th 
boiler! It may even be located in another room, or on: 
Installation is Flexible. To profit from the unique different floor level. (This separation of stoking mechan Oper 
advantages of Iron Fireman Pneumatic Spreader stoking, ism from direct furnace heat cuts maintenance costs ani cclusis 
you don’t have to re-build your whole steam plant. This gives longer life to moving parts.) ze ” 
eumé 


IRON FIREMAN PNEUMATIC SPREADE tuating 
STOKER. Steam size coal is metered fron permits 
hopper or main coal bunker and transferred coals, I 
by pneumatic conveyor to furnace. Cot very ef 
veyor nozzle accurately spreads larg Pheum 
particles of coal over entire grate ié aeatly 
shallow, uniform fuel bed. Preheated fins etiedi 
burn in suspension, reducing cinder cat ‘ 
coal is 1 


industri 
in fuel ¢ 


U HH ths " 


ai 


) 
{ 


over and greatly improving combusti 
efficiency and responsiveness, as compared 
with stokers which do not preheat cot 





COAL STOKERS AND 
OiL BURNERS FOR 
INDUSTRIAL FIRING 
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Boiler room of the American Furniture Co. Pipes inserted in boiler fronts are 
pneumatic coal conveyors. Wood refuse enters combustion chamber through 
three chutes shown at upper left. 


Operation is Flexible. Thanks to Iron Fireman’s 
exclusive Air Volumeter, which maintains correct fuel-air 
ratio constantly for maximum combustion efficiency, the 
Pneumatic Spreader stoker is highly responsive to fluc- 
wating load demands. This sensitive combustion control 
permits the efficient burning of small size, low ash-fusion 
coals. Even sub-bituminous and lignite may be burned 
very efficiently. This adaptability of the Iron Fireman 
Pheumatic Spreader stoker to lower cost coals means 
greatly reduced operating expense. Similarly, this stoker 
steadily adapted to handle combination firing in which 
wal is used as a “booster” to permit the firing of local 


industrial waste-products. This means a further reduction 
in fuel costs. 
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Plant of the American Furniture Company, Martinsville, Virginia. 


Five-Fold Advantage of 


Pneumatic Spreader Firing 


Conveyor fan in the stoker unit performs five important 
functions: 


Conveys steam-size coal from pick-up chamber (to which it 
has been carried from hopper or bunker by conveyor worm) 
into combustion chamber of furnace. 


Pre-heats coal for quick ignition. Coal-conveying medium is 
high temperature combustion gases from upper part of 
combustion chamber, mixed with air, and drawn through 
insulated pipe; then forced at high speed through coal 
pick-up section. This heating dries the coal, and raises its 
temperature almost to the flash point on its way to the furnace. 
Spreads coal evenly over new-type grate by means of 
adjustable nozzle. 


Provides pre-heated overfire air necessary for efficient firing. 


Meets at right angles the flow of undergrate air coming up 
through fuel bed, producing maximum turbulence needed 
for complete combustion. 


Don’t GUESS about Your Steam Costs 


Find out exactly what YOURS are. Request Iron Fireman’s 
engineering survey and get an expert analysis of your present 
steam plant operation, without cost or obligation to you. Iron 
Fireman technical men have made thousands of these surveys 
to determine in advance what savings could be effected with 
Iron Fireman equipment. Their quarter-century of experience 
with every size and type of firing job is at your disposal. For this 
expert boiler-room survey, address: Iron Fireman Manufacturing 
Company, 3111 West 106th Street, Cleveland 11, Ohio. Other 
plants in Portland, Oregon; Toronto, Canada. 


FOR ALL TYPES OF 


POWER, PROCESSING 
AND HEATING JOBS 
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available everywhere. 





This special “Y” combines two 
10-inch, standard weight, long 
radius welding elbows—TUBE- 
TURN Part No. 1, immediately 








“A speedy, simple, satisfactory answer” 


ANY’s the time when a long delay 

in getting a special fitting seems 
unavoidable. Many’s the time when 
that fitting can be fabricated from 
TUBE-TURN Welding Fittings out of 
stock and give you the right answer— 
“speedy, simple, satisfactory.”’ 

The “‘Y”’ diagrammed above was put 
together with standard TUBE-TURN 
welding fittings, shown in Tube-Turn 
Catalog No. 111, and taken out of reg- 


TRADE MARK 
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TUBE-TURN 


ular stock. This gave the designer what 
he needed when it was needed, in a 
hurry. 

TUBE-TURN welding fittings are par- 
ticularly suitable for piping fabrication 
because of the uniform wall thickness 
and full circularity which allows them 
to be cut and joined at odd angles, and 
because of uniformity from fitting to 
fitting. Order two, a hundred, or a 
thousand TuBE-TuURN welding fittings 


of the same size and part number, and 
they will be dimensionally alike. 
TUBE-TURN welding fittings and 
flanges are manufactured in more than 
4000 types and sizes. They come ina 
wide variety of metals and alloys. For 
details, contact the nearest TUBE-TURN 
distributor. For his name, write to— 


TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY 
District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisto, 

Los Angeles 





(9 Welding Fittings and Flanges 


Chicago, Ill. 








ber, and 
ce. 

ngs and 
ore than 
ome ina 
oys. For 
BE-TURN 
rite to— 


‘ENTUCKY 
Pittsburgh, 
Franciseo, 








Don’t overlook the economy of generating your own 
power with a De Laval turbine wherever appreciable 
quantities of steam are required for heating buildings, 
dryers or processes. 


In many installations the entire cost of the turbo- 
generators and auxiliary equipment has been repaid 
in two or three years. In fact, the installation of a mod- 
ern high pressure steam plant often results in the pro- 
duction of both power and process steam at a fuel cost 
no greater than that entailed for the production of 
process steam alone, with older equipment. 


May we submit cost figures based on the installation 
of a.De Laval Turbine in your plant? 1-6 








De Laval 750 KW, six stage 
geared turbo alternator in- 
stalled in New England 
manufacturing plant. 






DE LAVAL 


STEAM TURBINE CO. 
TRENTON 2, NEW JERSEY 
in * Boston + Charlotte * Chicago « Cleveland » Denver + Detroit + Helena » Houston + Kansas City 


sot nseles * New Orleans * New York + Philadelphia + Pittsburgh * Rochester + Salt Lake City 
fancisco + Seattle » St. Paul * Tulsa * Washington, D.C. » Edmonton « Toronto + Vancouver * Winnipeg 


TURBINES + HELICAL GEARS - WORM GEAR SPEED REDUCERS + CENTRIFUGAL PUMPS + CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 


October, 1947—POWER PLANT ENGINEERING—Chicago, Ill. 55 





































A Flow Slide-Rule. The 

Foxboro Co’s. new Flow-Rule is 
a specially designed 12 in. slide rule 
for computing orifice plate bores, flow 
nozzles or venturi throats, and also 
the rate of flow, or the differential 
created across the orifice plate 
(whether flange tapped or full flow 
tapped) or other primary device. It 
can be used for all fluids, with or 
without seals, and covers such a wide 
range of flows and line sizes that it 
will handle almost any commercial 
problem. Although its average error 
is well within the accuracy of flow 
test data, it is not intended to replace 
computation methods where purchase 
and sale of fluids are involved. It 
will, however, be found to be invalu- 
able for checking such calculations. 

The cost of the rule, it is said, may 
easily be saved, many times over, 
where the correct determination of 
line size or flow rate is important. 
The great saving of time which the 
rule affords will be appreciated by 
all users. In a recent test demonstra- 
tion before a group of industrial engi- 
neers the rule gave results in 2 min- 
utes which, by the ordinary procedure 
would have taken from about 20 to 45 
minutes, involving the use of curves, 
tables and a calculating machine. The 
accuracy of the Flow-Rule is closer 
than can be read without a magnify- 
ing glass. 

Use of a Flow-Rule will be quickly 
understood by anyone familiar with 
a slide rule. All necessary instruc- 
tions are on the back. The reversible 
slide has scales for gas on one side 
and liquids and steam on the other 
side. The use of color to distinguish 
the scales for such fluids adds to the 
instrument’s convenience. Other color 
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POWER PLANT + 


Chicago 4, Illinois 


Please have the manufac- Hame........... 
turers send me without ob- 

ligation further information Compeny 
on the equipment indicated 

by the following letters: City 





“, 


ENGINEERING sa % “9 
AME... eee 
53 W. Jackson Blvd. Your Title....... 


NEW EQUIPMENT NEWS 


Use the coupon below when you want further information on the equip- 
ment described on this page and following pages. Write the identifying 
letter or letters in the space provided, clip the coupon and send it to 
Power Plant Engineering, 53 W. Jackson Blvd., Chicago 4, Illinois 


bands are shown, with tick marks in- 
dicating the id of Schedule 30, 40, 80 
and 120 pipe. 

The Flow-Rule comes in a case of 
heavy leather, equipped with a plastic 
window for the owner’s card. The 
price is $25, and immediate delivery 


js assured while the limited supply 


lasts. Checks or formal purchase or- 
der may be sent to The Foxboro 
Company, Book Department, Fox- 
boro, Mass. 


B Variable Speed Re- 


ducer. Described as a wide 
range transmission unit, particularly 
suited to those installations where the 
ratio of maximum to minimum output 
speeds is large, is this new variable 
speed reducer. The range of the unit 





is 20 to 1 and it is available in sizes 
for between 2 and 15 hp. It is of 
compact design, only slightly larger 
than the driving motor, and thus is 
economical of space. In the smaller 
sizes the unit is available with a 
flange-mounted motor making a drive 
which meets still closer space re- 
quirements. 

Power is transmitted through gear- 
ing in a straight line from the input 
to the output shaft making for con- 
venient installation. Between the in- 
put and the output shafts is a plan- 
etary speed reducing unit. With an 
input motor speed of approximately 
1800 rpm, the maximum output speed 
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(If you prefer delivery at your home a 


Address................ 








is usually about 175 or 220 rpm de. 
pending on the size of the unit. The 
minimum speed ranges down to 
slightly above zero. 

The output speed is varied by 
means of an adjustabale speed-con-. 
trol belt which changes the rotation 
rate of the ring gear in the planetary 
speed reducer system by means of a 
worm and worm gear on the ring 
gear housing. The unit is announced 
by Lombard Governor Corp. 


Condensate Return 


System. To accomplish the 
return of condensate to even higher 
pressure boilers from presses, dryers, 
and other steam heated process equip- 
ment Cochrane Corp. has announced 
development of the new “CBA” High 
Pressure Condensate Return System. 
This new unit gives added capacity 
with lower horsepower motor ratings 
and can be used for return of con- 
densate to higher pressure boilers. 
Similarly, lower pressure condensate 
can be returned direct to boilers in 
the 100 to 150 psi range than was 
formerly possible. For example, a 
standard 5-hp unit will handle 15 
gpm at 50 psi differential and a 5-hp 
“CBA” will handle the same quantity 
at 150 psi differential. 

The essential engineering features 
of the C-B high-pressure condensate 
return system insure thorough con- 
densate and air removal from pro- 
cess apparatus making increased pro- 
duction possible by maintenance of 
uniformly high temperatures. 

The especially-designed centrifugal 
pump draws water from the thermo- 
fin priming loop and discharges it as 
a high velocity jet through the jet 
pump nozzle. This jet, striking the 
returned hot condensate, induces con- 
densate flow through the mixing tube 
into the thermo-fin priming loop. The 
additional volume of the returned 
condensate introduced into the con- 
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DESIGNED WITH FULL CYLINDRI- 
CAL BODY SECTIONS to provide 
maximum resistance against distortion 
of the valve body and seats due to 
pipe line stresses and internal pressure 
strains. Exhaustive tests made under 
conditions far more severe than those 

Mg encountered in actual service clearly 

lown to demonstrate that this design will not 

ried by distort and will maintain initial propor- 

eed-con- tions and seat tightness. 

rotation 

)lanetary All parts are heavy and rugged and of 

a ta the finest materials to insure ample 

anounced factors of safety against pressure, tem- 
perature and operating strains. 

eturn BUILT TO LUNKENHEIMER Send for descriptive circular No. 534. 

dlish the 

n_ higher : 

s, dryers, STANDARDS FOR BETTER SERVICE = 

‘SS equip- 

nnounced 

:” — NOTE THESE FEATURES 

stem. 

ps Malleable Iron Handwheel—Non-heat, easy, comfortable 

r ratings grip. 

1 Of con- 

» boilers. Rising Stem—Made of a distinctive silicon bronze alloy, 

ndensate developed and patented by Lunkenheimer. Remarkably 

img wear-resistant, eliminates stem-thread failures. Exceptionally 

ample, a heavy stem head. 

a Hexagon Head Gland—Permits use of a wrench to loosen 

| que gland. Facilitates repacking. 

| Stuffing Box—Large and deep. Long thread provides solid 

- features , s ae 

yndensate engagement with packing nut to form a tight joint when 

ugh con- fully packed. 

saa = Repacking Seats—Repackable under pressure when wide i 

‘nance of open. Repacking seats above stem thread, perfectly ma- 

a. chined. 

entrifugal 

> thermo- Bonnet—Union bonnet 2 in. and smaller; bolted bonnet 

rges it as 2) in. and 3 in. Both provide a strong, tight joint; easily 

ine . disassembled. 

luces con- Body—Made of high grade bronze which meets the 

eas = AS.T.M. Specification B-61. Heavy, rugged proportions and 

returned straight through full flow areas. 

the con- Double-Wedge Disc—Nickel alloy, ball and socket bear- 





ing; no internal wedge or pin. Discs readily adjust them- 
selves to taper seats, insuring a tight valve. 


Stay-On Dises—Will not drop off stem when assembling 
valve. Bevelled disc wing guides and body channels make 
assembly easy. 


PHONE YOUR 
LUNKENHEIMER DISTRIBUTOR 


Fig. 2228 valves — 
valves are available through your , 
Lunkenheimer Distributor, Call Fig. 2228 
on him for prompt service and the 
best in valves—Lunkenheimer. 
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stantly filled loop results in the dis- 
charge of an equal volume of con- 
densate through the air separator 
Then after expulsion of the entrained 
air from the closed circuit, the con- 
densate is returned to the boiler at 
temperatures close to that of process 
pressure without flash loss. 


New Wall Develop- 

ment. The backing of water 
walls consists of refractories, insula- 
tion and casing. The common prac- 
tice has been for the brick layer tc 
lay up a section of tiles, the insulators 
to back these tiles with insulation, 
the boiler makers to hold the tiles 
and insulation in place on the out- 
side by installing steel casings. Since 
all three operations must be done 
practically at the same time, one of 
the crafts is working while the me- 
chanics of the other two crafts stand 
around and watch. 

The George P. Reintjes Co. has de- 
veloped a novel yet practical con- 
struction which permits all of the 
refractories for the entire boiler en- 


ee 








closure to be installed before any 
insulation is applied. The insulation 
is applied in its entirety before the 
outer casing is installed. The outer 
casing can be left off until after the 
boiler is tested in service. In fact in 
many installations, the metal casing 
can be eliminated entirely. 

This construction has many other 
obvious advantages, such as a pair 
of rotable refractories with elongated 
slots which automatically adjust the 
stud bolt to the tile it supports, 
eliminating field drilling or cutting. 
A combination tile anchoring and in- 
sulation holding nut is attached to 
the stud bolt but spaced away from 
the refractory the thickness of the 
insulation by metal sleeves and per- 
mits the insulation, whether blocks 
or blanket, to be rigidly supported 
without depending on wire mesh, 
wires, or other expedients. An outer 
casing of insulating materials rein- 
forced with wire mesh is attached to 
the outside of the insulating holding 
rods in such a manner that this in- 
sulating casing is spaced apart from 
the inner insulation, thus permitting 
the inner insulation to move inde- 
pendent of the outer finish, avoiding 
unsightly cracking. 
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E High-Temperature In- 


sulation. Owens-Corning Fi- 
berglas Corp. has developed a line 
of light-weight high-temperature in- 
sulating materials, in felt and bulk 
form, which will withstand tempera- 
tures up to 1,800 F. 


Composed of specially processed 
filaments of glass, the new line is 
designed for industrial, marine and 
aircraft applications where a need 
exists for a flexible, removable type 
of insulation that will maintain in- 
tegrity and withstand physical de- 
terioration at extremely high service 
temperatures. 


In felt or bulk form, the new high- 
temperature materials are suitable 
for insulating housings and flange 
covers of high-temperature steam 
turbines, and exhaust manifolds and 
turbo-supercharger housings on oil 
or gas-fired supercharged 4-cycle 
Diesel engines. In many other appli- 
cations they can provide a remov- 
able and replaceable insulation that 
can take the place of the refractories, 
up to now alone available for use in 
insulating such high-temperature 
equipment. They can also be em- 
ployed as the filtering element in fly 
ash separators used in high-tempera- 
ture processing equipment. 


F Recording Thermome- 


ters, Gages. A new line of 
recording thermometers and record- 
ing gages known as the Series 500 
line of recorders has just been an- 
nounced by The Bristol Co. These 
instruments operate on the same 
basic principles as those used in re- 
cording thermometers and_ gages 
built by the company for many years. 
They are, however, housed in a 
newly-developed modern case and 
have incorporated many design im- 
provements to make them easier to 
use; more convenient to service, and 
readily convertible from one type to 
another. .In addition, the company 
has, wherever possible, simplified the 
construction of the instrument. 


The case is designed so it can be 
mounted either on a wall, front of 
panel, or flush on a panel and can be 
easily converted by the user at any 
time from one type of mounting to 
another. Other case features include 
a heavy inlaid sponge-rubber door 








gasket, flush roll-type door handle, 
and non-projecting door hinges 

The mounting block, which holds 
the external connections to the jp. 


strument, is removable. It can be 
mounted either on the bottom or 
back of the case and can be changed 
at the discretion of the user from 
bottom to back of the case or vice 
versa and is designed for easy re. 
moval of the measuring element sys. 
tem. 

Pen arms are pivoted on stainless 
steel journals with the pen-arm shaft 
supported at both ends in a rigid 
one-piece mounting. The journals are 
ground and polished to provide low. 
friction action. Link members be- 
tween the measuring element and 
pen-arm mechanism are readily re. 
movable without tools and can be 
equipped with over-range and under- 
range two-way springs when re- 
quired. Improvements have been 
made in the measuring element to 
improve its accuracy and the ease 
with which it can be adjusted. 


Series 500 Recording Thermome- 
ters and Gages are furnished in 8-in. 
and 12-in. sizes in a wide variety of 
ranges. 


G Anti-Rust Paint. speco, 
Inc., has announced that Rust- 

rem anti-rust paint is now available 

in aluminum as well as in black. 

This new paint, according to the 
manufacturer, can be applied right 
over rust without brushing or scrap- 
ing. It is reputed to immediately 
penetrate the rust layer, render it 
inactive and seal the surface against 
further rusting. 

Other features claimed are high 
resistance to chemical action and im- 
munity to climatic changes. 

It is especially recommended for 
use under water, in salt water, or 
in locations where dampness and 
moisture are ever present. Rustrem 
Aluminum can be painted over with 
any high quality paint or enamel. 


é Industrial Air Condi- 


tioner. The Niagara Blower 
Co. announces an improved air con- 
ditioner for highest precision in scien- 
tific and industrial applications. 

Identified as a saturating spray 
“Type A” machine, it operates on the 
principle of saturating air with mois- 
ture at a given desired dewpoint tem- 
perature and then, by re-heating, pro- 
ducing the exact condition of relative 
humidity and temperature needed in 
a laboratory, manufacturing or proc- 
ess space, or for impingement on a 
product as in many continuous drying 
operations and where uniformity is 
of paramount importance. ; 

New designs of cooling and heating 
coils and spray arrangement for great 
turbulence achieve saturation of alr 
in an exceedingly small floor space. 
The entire apparatus illustrated oc- 
cupies 7% sq ft and delivers 2,000 
cfm of air. Other models requiring up 
to 50 sq ft give air delivery up to 
20,000 cfm. 

The conditioner illustrated has 4 
casing of stainless steel welded into 
an integral unit for the utmost de- 
pendability of service under condi- 
tions inviting corrosion. 

Controls provide for holding of 
varying at will the conditions of rela 
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matter what the fluid or working conditions, see the Crane 
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m shaft uality in every item. 
a rigid — : 
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a 7 From design to erection to maintenance, your piping job 
i under- moves fast and smooth... with good performance as- 
en re- sured... because you get this 3-way advantage: 
e been 
ment to ONE SOURCE OF SUPPLY offering the world’s 
he ease largest selection of steel, iron, brass and alloy 
ed. piping materials for all power, process, and 
-rmome- general service applications. 
asd ONE RESPONSIBILITY for piping materials—help- 
ye ing you to get the best installation, and to avoid 
needless delays on the job. 
OUTSTANDING QUALITY in every item—assuring 
2 — uniform dependability and durability through- 
vailable out piping systems. 
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tive humidity and temperature be- 
tween 40F and 125F dewpoint tem- 
perature with extremely close toler- 
ance. A dry bulb variation of 1F 
might mean a variation of 4 per cent 





or 5 per cent in relative humidity. 
Lower temperatures can be obtained 
by using Niagara ‘No Frost” Liquid 
in the spray solution. 

Applications for the equipment are 
in industries and laboratories han- 
dling hygroscopic materials, including 
paper, textile, forest products, photo- 
graphic film, rayon, cellophane, foods, 
drugs, instruments, and pharmaceu- 
tical chemical and biological proc- 
esses. It is also used for obtaining 
the most efficient heat transfer be- 
tween a liquid in a tube and air by 
means of evaporation. 


J Cylindrical Cooling 
Tower. Patent disclosures 
by the Santa Fe Tank and Tower Co. 
reveal a new development in cooling 
tower construction and design, the 
Cylindrical Tower. The new Cylin- 
drical Tower is the first of its kind 
having been conceived by Santa Fe 
engineers only last November. 

In making this announcement of a 
new addition to its line of cooling 
tower equipment, the Santa Fe Tank 
and Tower Co. stresses the fact that 
the underlying principle, design and 
construction is entirely new. Most im- 
portant of all, the Cylindrical Tower 





is designed to eliminate dead air 
spaces. 

The noteworthy feature of circular 
design allows air to enter the tower 
from any point of the entire 360 deg 
circumference, instead of from only 
two sides—or two sides and four 
corners. This significant factor ac- 
counts for a more even distribution of 
air, and also reduces the need for 
baffles or diverters, according to the 
announcement. 

The construction of the tower al- 
lows loads imposed by wind loads to 
be reduced; in turn, reduces loads im- 
posed on supporting structures, such 
as buildings, sub-structures or con- 
crete foundations. 

The Cylindrical Tower may be built 
in either individual or multiple-cell 
units ... either of wood or steel con- 
struction. 

The Cylindrical Tower can be fur- 
nished in single wall construction (2 
in. nominal) or in double wall con- 
struction with the inner wall of 2 in. 
nominal thickness; and the outer wall 
of 1 in. nominal thickness or less. 


Aeid Resistant Valve. 

To meet an insistent demand 
for a valve that can be used in cor- 
rosive service, principally from proc- 
ess and petroleum industries, Farris 
Engineering Corp. has developed a 
line of corrosion resistant safety and 
relief valves that promises to effect 





a marked reduction in valve mainte- 
nance costs on installations handling 
corrosive vapors or gases. 

This end is accomplished by two 
factors in the design: 1. The use of 
Haynes Stellite Co. ‘“Hastelloy-C’ 
for the inserted nozzle and the valve 
disc and, in certain models, for the 
complete valve body. This alloy is a 
hard, tough, corrosion resistant, 
nickel-iron alloy containing molybd- 
enum, silicon and copper, which is 
proof against the corrosive action of 
any of the acids or caustics normally 
handled on a commercial scale. 

2. The complete isolation of all 
working parts of the valve behind a 
vapor proof ‘‘FarriSeal” curtain. This 
protective seal is a flexible material 
attached to the disc at one end and 
the flanged disc guide at the other, in 
such a way as to completely isolate 
the working parts from the gas or 
vapor within the body of the valve. 
The materials of the seal may be of 
either rubber, “Neoprene” or any 
flexible metal designed to withstand 
the action of specific acids or caus- 
tics. 
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These two design characteristics 
coupled with the recognized advan. 
tages of the nozzle throat; the high 
disc lift which permits full capacity 
discharge; the long low-stressed, pro. 
tected loading spring; the precision 
alinement of spring and disc; and the 
top-loaded free-acting disc guide re. 
sult in a line of valves designed to 
provide maximum service with mip. 
imum maintenance. 

Available with flange connections 
in sizes from % in. to 2 in.; with 
screwed connections in sizes from 
% in. to 1 in. 


L Universal Tachometer 


Head. A versatile tachometer 
head is now available for all speed 
measurements between 100 and 10,000 
rpm. Reliability and freedom from 





maintenance have been stressed in 
the design and construction. It con- 
tains only one rotating part which is 
mounted in permanently lubricated 
ball bearings. No gears, brushes, or 
flexible shafts are employed. Elec- 
trical connections are made through 
1% in. conduit or fittings to inside 
terminals. All parts are adequately 
sealed against dirt. These heads can 
be operated in any position and are 
useable with any of the company’s 
indicators or recorders. Direct cou- 
pling without need of a speed chang- 
ing drive is provided for all speed 
ranges. 

A sturdy case of aluminum provides 
a rugged, lightweight unit (14 ounces). 
Their small size permits easy mount- 
ing in cramped quarters. Dimensions 
are 234g in. by 11%g in. by 5 in. Oper- 
ating torque is approximately % 
ounce-inches. 

Mounting is provided by _ tapped 
holes in both bottom and end and it 
may be used with the Type. 66 pedes- 
tal mount. 

Standard SAE marine fittings for 
this head are available for use direct- 
ly on gasoline and Diesel engines. The 
head is also designed to accommodate 
AN specification electrical connec- 
tions. It is announced by Metron In- 


strument Co. 
M Steel Factory Sash. 
Hope’s Lok’d Bar Steel Factory 
Sash are designed for greater strength 
and weather-tightness in industrial 
buildings having large glazed wall 
areas, and for longer life under con 
ditions of exposure and corrosion, a 
in chemical process plants, food I 
dustries, wherever there are Sp 
cial requirements for sanitation o 
weather-tightness, and in indust 
areas that create difficult conditioms 
for maintenance it is pointed out m 
a recent announcement. 

Vertical sash bars are bulb tee se 
tions approaching the I-beam type 
section in strength. In the “Lokd 
Bar” joint, the flat tee horizon! 
muntin is threaded through the 
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(,000 EXTRA CALLONS 


of soft water per regeneration ! 


That's what the 
ELGIN 
WATER 
SOFTENER 


gives at no 
extra cost! 


There's no secret about it! The drawings 
show the big improvement in the Elgin Water Softener 
that does the trick . . . gives you up to 44% more soft 
water... for example, 21,000 more gallons per regen- 
eration from a 42” x 72” softener handling ten-grain 
water than is delivered by the ordinary water softener. 

This basic improvement is the Elgin “Double-Check” 
arrangement. It’s one of those why-didn’t-someone- 
think-of-it-before ideas—a manifold arrangement which 
prevents the escape of zeolite under all operating condi- 
tions. By so doing it permits a far deeper bed of zeolite 
ina softener of given size, and of course more zeolite 
means more soft water output. Also, by preventing 
wolite loss, a higher backwash rate is made possible. 
This cleans and opens up the zeolite bed thoroughly 
—means better and quicker regeneration with less 
salt consumption. 


There's no question about it! The story of 
extra gallons of soft water is being told in daily service 
by Elgin “Double-Check” installations in more than 
3000 plants. Their ability to save dollars in first cost, in 
operating cost, in maintenance cost is indelibly written 
into the records of plants like yours. 

And note this: Existing softeners, regardless of make, 
an be modernized by Elgin to incorporate the features 
and advantages of this “Double-Check” design. 











ORDINARY DESIGN 


ELGIN DESIGN 


Whatever your water conditioning problem Elgin has the 
answer—While the Elgin ‘‘Double-Check” Softener represents the zeo- 
lite water softener at its best, it is not the answer to every water con- 
ditioning problem. Such is the scope of Elgin equipment and methods, 
however, that we are in a position to give you an unprejudiced recom- 
mendation covering your particular needs. One of our 
district engineers would like to show you how we 
can solve your problem. No obligation whatever. 


Ask for this new bulletin—\: dc-™ 
scribes the design and advantages of / 2, 
this revolutionary water softener. > 

















ELGIN SOFTENER CORPORATION 


SOFTENERS * FILTERS * 


October 





WATER TREATMENT * 
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tee, both with the least distortion of 
the metal and the least detraction 
from solid bar strength. The weight 
of the section is heavier and the 
strength of the joint is demonstrated 
to be double that of conventional 
sash. 

Ventilators are complete casement 
and frame units, solid welded at cor- 
ners, reinforcing the sash where they 
occur. Ventilator sections are rolled 
in one piece with the weathering 





flanges integral, avoiding the applied 
weathering construction which in- 
vites corrosion. Air infiltration is less 
than 1 cfm air at 25 mph wind pres- 
sure. 

Ventilators, when projected, are 
hung on heavy steel side arms pivoted 
to the frame at the jambs; when 
pivoted, they are pivoted on pairs of 
solid bronze cup pivots. Hope’s Lok’d 
Bar Factory Sash are Bonderized and 
finished with baked-on coat of rust 
inhibiting primer. Standard sizes are 
carried in warehouse stocks and cus- 
tom-built windows are shipped from 
the factory. These steel windows are 
—- by Hope’s Windows, 
ne. 


Small Diesel. Known as 

the “Sturdy Scot,” a new single- 
cylinder stationary Diesel engine is 
now in production at Lorimer Diesel 
Engine Co. plant. 

A vertical 4-cycle full. Diesel, the 
“Sturdy Scot” has a bore of 5%4 in. 
and a 7% in. stroke. Horsepower is 
10 at 600 rpm, 12 at 720 and 14 at 800. 


Principal feature of the engine is 





its simple, rugged design and slow- 
speed operation. The 3% in. diameter 
crankshaft is carried on two Timken 
roller main bearings; force feed lubri- 
cation is provided for main, crankpin 
and wristpin bearings. The piston is 
9% in. in length and carries five rings. 
Fuel system consists of standard 
heavy duty pumps and_ injector. 
Heavy-duty filters are provided for 
both fuel and lube lines. 

Standard equipment includes gov- 
ernor, lube pump and lube filters, 
tools and instruction manual. Op- 
tional equipment includes power take- 
off clutch, heavy-duty radiator, water 
pump, fuel transfer pump, electric or 
air starting equipment, or impulse 
magneto for manual-gas starting. 

Standard models are full diesels; 
models for operation on natural gas 
are available on order. ‘Sturdy Scot” 
10 kva generator sets are also avail- 
able. 


According to Lorimer engineers, the 
slow-speed heavy duty design of the 
“Sturdy Scot’ permits long periods 
of continuous service without atten- 
tion and assures maximum service 
life. Simplicity of the engine makes 
it possible for any ordinary mechanic 
to start, operate, service or overhaul 
it without difficulty. 


0 Air Compressor. Some 

users often need compressed air 
power at various scattered locations 
and these jobs vary so much as to lo- 
cation and distance that air pipelines 
and hoses attached to a central com- 
pressor are not practical. Further- 
more, they result in losses in air vol- 
ume and pressure. Lightweight, port- 
able air compressors have only par- 
tially solved the problem. For the 





usual lightweight, portable air com- 
pressor was built to provide low air 
pressure and high air volume, with 
the result that air pressure was too 
low for certain types of work. 


To meet this need more satisfac- 
torily, American Brake Shoe Co., Kel- 
logg Division, has developed the new, 
small, lightweight A-140-XS. This 
air compressor is carried easily from 
place to place. Yet it delivers 3.3 cfm 
displacement on continuous operation 
at 130 psi. This is sufficient for infla- 
tion of tractor and truck tires, and 
greasing. Moreover, by attaching a 
regulating valve when needed, pres- 
sure can be reduced for paint spray- 
ing, insecticide spraying, and similar 
uses. 

The A-140-XS includes a standard 
compressor with safety valve and 
pulsation chamber, and % hp electric 
motor, mounted on a rugged base that 
is equipped with two large handles 
for easy carrying. 


Fuse Links. Lightning 


surges and temporary heavy 


loads within the permissible range of 
transformer thermal capacities can 
be carried safely by a new line of pri- 
mary distribution fuses announced by 
the Westinghouse Electric Corp. De. 
signed especially for transformer fus- 
ing, the new links are of the uni- 
versal type for any indicating or non- 
indicating NEMA standard distribu. 
tion porcelain cutout box up to 15-ky 
rating. 

The new Super Surge fuse links 





&. 


will blow on sustained overloads like 
any “N” rated fuse but will continue 
to carry the current during short-time 
heavy loads within the thermal capa- 
city of the transformer or when 
carrying lightning surges within the 
transformer surge level that would 
operate the conventional fuse under 
a 15-amp size. The time-current 
curve of the new link is identical with 
the American Standards Association 
safe loading curve for small distribu- 
tion transformers. This makes avail- 
able most of the thermal overload 
characteristics of the modern trans- 
former while a better protective ratio 
for transformer fusing can be ob- 
tained. 


Fuses are available in the 1, 2, 3, 
5, 7, and 10-amp sizes. 


Are Welder. Power 


Unit. The Hobart Brothers Co. 
is announcing a new type of arc 
welder and power unit combination. 

This is a new full capacity 200 
amp rotary a-c arc welder for con- 
struction, maintenance, and repair 
welding. It includes a simply-oper- 
ated change over switch to convert 
the welder generator into a 52 amp, 
120 v, 60 cycle, 5 kw, 6.3 kva, single 
phase power unit. In this machine, 
you not only get full capacity 200 
amp a-c welder, but an a-c power 
unit which will supply sufficient 
power to operate 50 100-watt lamps 
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HIGH PRESSURES 


HIGH TEMPERATURES 9 Su 


Pressures up to 3000 pounds and temperatures of !200° F. 
are easily handled by the Foster Type 38-SV Super-Jet 
Safety Valve—it was designed cuatelly for just these exact- 
ing requirements! It's no mere "beefed-up" low-pressure 
vave—rather it's a basic new design for high-pressure 
service. 

Only the Foster 38-SV Safety Valve gives you all 
these advantages: 


1... Exceptional steam economy because ... it reseats 
as low as 1% below popping pressure... reseating is 
positive; without pounding or chatter .. . blowdown is 
adjustable from 8% down to 1%. 


2...Unaffected by temperature changes because... 
frame rod construction makes crawl negligible . . . de- 
flector protects spring and rods from escaping steam. 
3...Maximum protection because... full opening is 
practically instantaneous... full rated nozzle capacity 
is available at popping pressure... once set under 
operating conditions, its popping point is constant. 
4... Positive reseating because... floating disc design 
...steam-centered piston... permanently flat seats. 


Specify the Foster 38-SV Super-Jet Safety Valve for the 
finest in high-pressure protection! 


pas 


Complete details of the Foster 38-SV Super-Jet Safety 
Valve, for pressures up to 3000 pounds and temperatures 
up toizuu F., are given in Bulletin 25. Write for it today! 









— 








FOSTER ENGINEERING 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
NMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
MOULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 





oman 
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(or their equivalent) regularly or it 
can be used as an emergency “stand- 
by” power source. It can also be 
used to operate electric drills, grind- 
ers, saws, hammers, compressors, 
paint sprayers, and other electric 
motor-driven equipment. 

This development is compact and 
light in weight, due to the ingenious 
manner in which a single generator, 
powered by a single gasoline engine, 
is made to do all the useful jobs this 
unit will do. It is described as the 
first equipment that makes it possi- 
ble to use alternating current for 
welding without being tied down to 
locations where power lines are ac- 
cessible. And just as important are 
its advantages that enable the oper- 
ator to weld and use power tools 
alternately from the same power 
source. 


Automatie Steam 


Boiler. The “Alert” Steam 
Boiler is described as completely au- 
tomatic and is delivered to the user 
with all controls in place on the 
boiler ready for operation. This unit 
includes the condensate return sys- 
tem with motor, pump and tank with 
float valve in tank to add water made 
up as needed. 

Also water feed control to main- 
tain water level in boiler-pressure 
control including complete safety fea- 
tures. When delivered it is ready for 
service with all interconnected piping 
and wiring neatly finished by experts 
at the factory. 

The entire unit with boiler and all 
controls, pump, piping and wiring is 
mounted on one _ substantial steel 
bedplate base and is very small and 
compact in floor space. When set in 
place it is only necessary to remove 
the boxing, make water, steam and 
fuel connections, then plug in the 
extension to the wall socket for cur- 
rent and it is ready to operate. The 
boiler is shipped with all parts in 
place as illustrated. 

The boiler is built to ASME code 
requirements in several sizes rang- 
ing from 2 to 30 hp. Also made in 
nonautomatic or standard units. It 
is announced by Alert Engineering 
Products. 





S 3-Position Relay. As an 

improved output device for re- 
lay-terminated control circuits and 
servomechanisms, Sigma _ Instru- 
ments, Inc., offers a new 3-position 
or null indicating polarized relay. 
This unit combines a high order of 
sensitivity and speed with a flexible 
contact structure of up to a max- 
imum of four normally open circuits 
for each polarity (total of eight) 
having power handling capacity com- 
parable with light to medium duty 
switching relays. 

When the coil is provided with two 





opposed windings for use in a push- 
pull cutout circuit, minimum differ- 
ential power requirements are ap- 
proximately 0.005 watt per contact 
pole, and operation is entirely unaf- 
fected by variations in “stand-by” 


current. With a _ single-wound coil, 
about 0.0025 watt is needed per con- 
tact pole. 

The armature, which is almost ex- 
actly balanced, has “snap-action” 
centering or detent, and does not 
move gradually with increasing coil 
current. About 25 gram of force at 
the contacts are available from an 
input of 0.005 watt, and a similar 
amount for holding the central or 
null position, with input balanced or 
zero. The magnetic circuit being 
polarized, these forces increase di- 
rectly with current up to nearly 200 
grams. 

High forces and balanced arma- 
ture give this relay exceptional abil- 
ity to withstand shock and vibration. 
Contacts, which may be ganged in 
double break or paralleled pair ar- 
rangement, are rated at 5 amp 110 v 


a-c. 
T Differential Pressure 
Indicator. The Barton In- 
strument Co. announces the new 
Model 181 D‘fferential Pressure In- 
dicator for the accurate measure- 
ment of flow. liquid level and pres- 
sure differentials. 
The Model 181 features a six inch 





dial for easier visibility; wide differ. 
ential pressure range (0-50 in. of wa. 
ter up to 0-200 psi); universal mount. 
ing and an improved vapor-proof 
case. 

The Model 181 is constructed of 
drawn bar stock and has brass rup. 
ture-proof bellows. Static pressure 
ratings extend up to 300 psi. The size 
of the indicator is 7% in. diameter 
depth 4% in. : 


Pressure Operated 


Switeh. This device has 
been widely used as a control mecha. 
nism in such fields as, chemical proc. 
essing, petroleum, food processing 
heating and air conditioning, pneu. 
matic and hydraulic systems, machine 
tools, aircraft, etc. The Model 310 is 
one of Meletron Corp’s. wide line of 








switches actuated by the pressure of 
liquids, air or gases. 

These devices embody such special 
features as convenient adjustment, 
explosive-proof design for hazardous 
installations or construction which 
prohibits tampering, by the operator, 
with the pre-set operating character- 


istics. 
V Inverted Pumps. These 

new pumps are an addition to 
the Aldrich Pump Co.'s line of In 
verted Triplex and Quintuplex 
Pumps. With these additions the line 
now covers pumping units from 15 to 








2400 hp. Rather than build enlarged 
versions of the Quintuplex for the 
larger hp range, standard Quintuplex 
parts were used to construct assem- 
blies of more pumping elements—? 
and 9, respectively, for the Septuplex 
and Nonuplex. 

Due to the method of lubrication 
in these pumps, they are adaptable 
to higher speed than any previous 
design reciprocating pump. For this 
reason they may be engine typ 
driven by a synchronous motor 
mounted directly on the pump crank- 
shaft, or. in the larger sizes, 
coupled to engines having spée 
from 225 rpm to 275 rpm. In size 
800 hp or below, the pumps are de 
signed to incorporate built-in gearing 
for direct coupling to pinion Ss 
for use with either high speed motor 
or engine drive. 
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Canadian steel mill controls level 
in 150-psi Foster Wheeler boiler 
with a direct-operated Flowmatic 





125-psi Union Iron Works boiler 
in food-processing plant is 
equipped with direct Flowmatic 


Vettical-line installation: 
operated Flowmatic on 675-psi 

















Relay 


CE unit in Eastern utility plant 








k Get Closer Level Control With The 


j ms DIFFERENTIAL VALVES 


COPES Differential Valves maintain constant 
(0) pressure drop across the feed water regulator 
valves, regardless of changes in pump pressure 
or line friction losses accompanying wide fluc- 
tuations in boiler load. Individually designed 
for each installation. Available in separate 
bodies, as illustrated, or in combination 
with the feed water regulator valve bodies. 


Over 300 miillion 
pounds per hour 


Add capacities of the 2000-plus boilers for which 
COPES Flowmatic Control has been ordered and 
they total more than 300,000,000 pounds of 
steam per hour. Individual boiler capacities 
run from 10,000 to 700,000 pounds per hour; 
pressures from 80 to 1825 psi. 

This wide acceptance of the two-element 
COPES Flowmatic Boiler Feed Water Control 
results from the fact that all installations have one 
thing in common: Boiler water level is stabilized 
within remarkably close and safe limits, regardless 
of speed or severity of load fluctuations, while 
feed water input is geared to steam output for 
high operating efficiency. 

Write us in detail about your operating con- 
ditions, and you'll receive helpful data. 


NORTHERN EQUIPMENT COMPANY 
1072 GROVE DRIVE, ERIE, PENNSYLVANIA 
Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 
BRANCH PLANTS: Canada, England, France, Austria 
Representatives Everywhere 


ig <a ' <2 
3 
7 


[| 


- ot 
Relay Flowmatic controls level for 675-psi, 220,000 
lb-per-hr Foster Wheeler unit in one of three stations 
of prominent utility system discussed in Bulletin 463 


a 
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Direct-operated Flowmatic con- 
trols level on this 410-psi Riley 
boiler carrying fluctuating loads 





Southern municipal power plant 
has direct-operated Flowmatic 
on 420-psi B & W Stirling boiler 





1265 psi, 275,000 lb per hr. Two 
C-E boilers in utility station are 
Flowmatic-equipped. Bulletin 465 


CO FLOWMATIC 









LIQUID LEVEL CONTROL 


For control of water or steam input or output, 
open or closed vessels. For throttling steam 
supply to fluid pumps. Semi-steel, cast-steel or 
forged-steel float chambers, with floats of dif- 
ferent sizes and materials to meet individual 
needs. The direct- or relay-operated COPES 
Valves have low friction, high lift, accurate 
balance, ports designed for each installation. 





improvement in exp: pint desig a 
of dollars in operating and € Costs to es 
and others who have installed them in steam distribution systems. 

With Gun-Pakt joints there is no need for costly shutdowns for 
repacking. They can be serviced under full steam pressure. Insert a 
packing plug... . twist a wrench—the joint’s tight, the job's done, 


For the full story on Yarway Gun-Pakt Expansion Joints, write 
for Bulletin EJ-1911. 


YARNALL-WARING COMPANY 
114 Mermaid Ave., Philadelphia 18, Pa. 








N-PAKT EXPANSION JOINT 








WHAT LEADERS SAY 
What is the ANMB Doing? 


HE ARMY 

AND NAVY 
Munitions Board 
is a joint board 
consisting of the 
Under Secretary 
of War, the As- 
sistant Secretary 
of the Navy, and 
myself as the ci- 
vilian Executive 
Chairman, witha 
staff of both of- 
ficers and civil- 
ians detailed from the War and Navy 
Departments. Its primary respon- 
sibility is that of developing an in- 
dustrial mobilization plan for use in 
the event of any possible future na- 
tional emergency. 

Experience has shown us the re- 
sults of neglect and failure to prepare 
adequately in advance for modern 
war. This country entered the first 
World War with no coordinated plan 
for mobilizing industry and with 


Harris & Ewing photo 


totally inadequate plans for even pro- 


curement of munitions. All organiza- 
tions, policies and control action had 
to be improvised which inevitably 
meant inefficiency, confusion, unequal 
distribution of war load, unnecessary 
civilian restrictions, disturbance of 
price levels, waste of national re- 
sources, and delay in getting war ma- 
terials to the battlefront. 

After World War I the United 
States, as well as other nations, made 
some efforts to correct gross errors 
and to prevent their recurrence, and 
although industrial mobilization plans 
were formulated, the latest revision 
thereof was not published until the 
year World War II began. Further- 
more, when it became necessary to 
mobilize industry for American effort 
in the war these plans were not put 
into effect. Again initial preparation 
was marked by improvisation, trial 
and error, and organizations which 
were created and quickly or slowly 
teformed. The national safety was 
again jeopardized by inefficiency, con- 
fusion, waste and delay. 

In World War II we survived the 
loss of time in preparation because 
we had the advantage of distance 
from our enemies and the steadfast- 
hess of our Allies to protect us until 
We were ready. In another war, which 
We all hope will never occur, the far- 
Teaching and swift-striking power of 
new weapons will almost immediately 
endanger our productive capacity and 
could paralyze considerable of our 
effort. To avoid disaster, we must be 


By RICHARD R. DEUPREE 


able to utilize all our strength and 
to do so quickly without fumbling, 
error or second trial. 

It is, therefore, the primary con- 
cern of the Army and Navy Muni- 
tions Board to prepare a judicious 
plan for industrial mobilization under 
which a state of readiness can be 
guaranteed at all times. We must 
know where the raw material is com- 
ing from, whether it originates in 
this country or in the rest of the 
world; we must make sure of facili- 
ties to process these products; and in 
some manner we must be able to more 
or less guarantee a flow of produc- 
tion of parts that go into the end 
product. We must make sure that 
there is a civilian organization to 
handle the situation and this means 
only one thing, men of industry and 
of the sciences. Charged with the 
protection of this national security, 
the armed forces are fully aware that 
they alone are powerless to carry out 
their responsibilities. Their part can 
be but the initiation of plans, the pro- 
viding of strategy and tactics, the 
ordering of essential war products, 
and the actual combat. Almost all 
provision of war materials, all manu- 
facturing processes, all emergency 
controls so essential to successful co- 
ordinated effort, must of necessity 
be in civilian hands when an emer- 
gency begins. Thus the plan for in- 
dustrial mobilization is not an Army 
and Navy Munitions Board plan or 
an armed forces plan, but a plan by 
representatives of all Americans 
rather than the military alone. 


Developing an industrial mobiliza- 
tion plan begins with a broad esti- 


mate on the part of the Joint Chiefs 
of Staff as to the quantity of mate- 
rials and supplies which will be re- 
quired by the armed forces in any 
given effort. Based upon that esti- 
mate it is the duty of this Board to 
survey the Nation’s resources and 
facilities so as to determine the avail- 
ability of the raw materials necessary 
for processing and the plant capacity 
needed to do that processing. We also 
must be very mindful of the timing 
of production. Merely for illustra- 
tion, you will remember that it took 
fully two years to get into anything 
like quantity or mass production of 
airplanes, and two years is a long 
time when you are in trouble. 

To avoid this, it is going to be 
necessary to have a flow of products, 
even a minor amount, actually going 
through the shop; it is going to be 
necessary to literally blueprint plants 
for increased production; it is going 
to be necessary to have certain stand- 
by tools in the airplane industry. I 
think we can figure reasonably ac- 
curately the amount of money this 
will cost and it does seem to me, if 
the country is wise, we will be willing 
to spend this money as insurance for 
quick production for needed weapons 
in case there is trouble. This must not 
only be done with airplanes but with 
other essential products and other 
essential raw material processing 
plants. 

The next step in mobilization plan- 
ning is to locate the facilities for con- 
verting raw materials into items such 
as airplanes, ships, guns, tanks, and 
ammunition and the very important 

(Continued on page 79) 





This report on the activities of the Army 
and Navy Munitions Board was delivered by 
Richard R. Deupree, executive chairman of the 
Board, at the All-Engineers’ Dinner of the 
1947 Midwest Power Conference in Chicago. 
It outlines for the engineering profession the 
general objectives and procedures of ANMB, 
so that engineers will be in a position to 
co-operate with it in working out an effec- 
tive plan for industrial mobilization in time 
of emergency. 

Mr. Deupree was appointed executive 
chairman of the Board by President Truman 
in February, 1946. He is president of the 
Procter & Gamble Co. He was born in 1885 
in Virginia, received his education in the 
public schoo's of Covington, Kentucky, and 
began his career as clerk in the office of 
the Cincinnati & Covington Street Railway 
Co. in 1901, serving until 1908. Since then 
he has been continuously identified with the 
Procter & Gamble Co., where he began as a 


clerk and rose successively through the posi- 
tions of general sales manager, general mana- 
ger and vice president to his present post 
in 1930. 

He is also chairman of the board of various 
Procter & Gamble subsidiaries such as 
Hewitt Soap Company, Inc., Thos. Hedley & 
Co., Ltd., and Buckey Cotton Oil Co. in Eng- 
land. He is a director of B & O Railroad 
Co., Coca Cola Co., and other organizations. 
He served on the War Production Board and 
was a member of a committee named by 
General Somervell to visit the European 
theater of war. 

He has been active in Community Chest 
and other civic activities in Cincinnati, is 
trustee of the Cincinnati Institute of Fine 
Arts. He is a member of the visiting com- 
mittee, Harvard Business School; member of 
the Business Advisory Council, U. S. Depart- 
ment of Commerce and member Board of 
Trustees, National Safety Council. 
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Power for Detroit Sulphite 
Pulp & Paper Co. 


New power plant built during the war provides all steam, water and electric power 
needed in the plant of the Detroit Sulphite Pulp & Paper Co. at Detroit . . . Plant 


located on the River Rouge, a tributary of the Detroit River . 


. . Old boilers re- 


placed by two new 110,000 Ib per hr, 600 psi boilers furnishes steam to a new 4000 


kw “topping” turbine . 


. . Boilers fired by water-cooled underfeed stokers . , , 


Topping turbine exhausts at 150 psi to two existing 2500 kw turbogenerators . , . 
Two refuse burning boilers on 150 psi line burn bark containing 65 per cent moisture 





4 MAKE A PROFIT, a paper mill 
in the Detroit metropolitan area 
has to be efficient. Compared to paper 
mills in more remote places, labor 
costs and taxes around Detroit are 
very high, and to make a good show- 
ing, a plant must not only be well de- 
signed but well operated. This applies 
with particular emphasis to the power 
plant where the steam, electricity and 
hot water used in the mill is pro- 
duced. An inefficient power plant can 
make a great difference in the overall 
cost of the product. 

The fact that the Detroit Sulphite 
Pulp and Paper Co. does make a 
good showing is ample testimony to 
its efficiency. This company makes 





bleached and unbleached (Mitsch- 
fibre) sulphite fiber, and a variety of 
papers ranging from tissue to light 
board. 

Located on the River Rouge in De- 
troit, the plant receives practically all 
of its wood from Canada by boat. 
Coal for the power plant is delivered 
also by boat. 

Until the early years of the war, 
power was produced in an old plant 
consisting of twelve low pressure 
boilers, serving two 2500 kw turbo- 
generators with jet-condensers and 
arranged to bleed steam at 28 psi. 

With increasing loads imposed by 
the war it became necessary to en- 
large the power plant and at the same 
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Fig. 1. Architect’s drawing of the new Detroit Sulphite Pulp & Paper Co. plant 





time to replace the old boilers with 
modern units. The old boilers had 
been in service for many years and 
were approaching the end of their 
useful life. 

Accordingly, plans were made for 
a new plant. Gibbs and Hill, Inc., con- 
sulting engineers of New York, were 
retained to make studies and to de- 
sign a new power plant. Construction, 
however, was carried out by the com- 
pany’s own engineering department 
under the direction of E. Gschwender, 
plant engineer and his assistant, M. F. 
Schnaufer. 

The new plant was built on the site 
of the old one, in fact, as much as 
possible of the old building was re- 
tained, though the new boilers are 
essentially in a new building. This 
made necessary the continued oper- 
ation of the old boilers while the new 
plant was being built. This compli- 
cated the work, but it was carried 
out successfully with no unusual diffi- 
culty. After several old boilers were 
removed, a new one was installed and 
when this was ready to go on the line, 
the other old units were removed to 
make room for the second new unit. 
To provide head room for the new 
boilers, the height of the boiler house 
was increased. 


The New Plant 


The new equipment in the plant 
consisted of two, Babcock & Wilcox, 
2-drum, bent tube boilers with water- 
cooled wall construction, rated at 
110,000 lb per hr each, operating at 
600 psig, 750 F. Each boiler is 
equipped with a plate-type air heater 
and a tubular economizer. They are 
fired by Taylor water-cooled stokers, 
steam driven and furnished by the 
American Engineering Co. 

Each boiler has its own forced and 
induced draft fans but both boilers 
are served by a single stack. Both in- 
duced draft and forced draft fans are 
American Blower Corporation “Sir- 
occo” units, driven by Terry turbines. 

Operating at 600 psi, these two 
boilers deliver steam to a new 4000 
kw non-condensing Allis-Chalmers 
turbine-generator unit. This unit ex- 
hausts at 150 psi, 500 F into a header 
connected to the old 2500 kw turbo- 
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generator. While these old units oper- 
ate condensing, they are arranged for 
extraction at 28 psi. The 28 psi ex- 
traction steam is used in the mill 
and also to heat the boiler feedwater. 

Thus there are two “process’’ steam 
lines to the mill, one 150 psi line and 
the 28 psi line. The 150 psi line, of 
course, was the main steam header 
in the old plant being fed directly 
from the oil boilers. Four of these old 
units are still in the plant, two 250 
hp coal fired units for emergency use 
only and two 300 hp units arranged 
to burn bark. While the bark is re- 
moved from most of the logs at the 
source in Canada, a limited amount 
is available at the plant and this is 
burned under these old 300 hp boil- 
ers. These units are operated 16 hr 
a day, being banked the remaining 
8 hr. Since the bark has a moisture 
content of around 65 per cent, it is 
too wet to sustain combustion alone; 
hence it is burned in combination 
with coal. 

A bypass, consisting of a reducing 
valve and desuperheater is provided, 
across the 4000 kw, “topping” turbine, 
to furnish additional 150 psi steam, 
in case the mill requires it. This by- 
pass is used as little as possible, how- 
ever, and normally all 150 psi steam 
is derived either from the 4000 kw 
turbine and the refuse (bark) burn- 
ing boilers. 

As indicated on the flow diagram 
all forced and induced draft fans as 
well as one of the boiler feed pumps 
are supplied from the 150 psi line— 
their auxiliaries all being steam 
driven. Two motor driven and one 
steam driven Ingersol-Rand feed 
pump are provided. All of these 
steam-driven auxiliaries exhaust into 
the 28 psi line. 

All water, for use in both the paper 
mill and the boiler plant, is pumped 
from the River Rouge. For use in 
the mill, the water is filtered and 
treated. That used for boiler feed- 









Fig. 2. Side elevation of the 
power plant 
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Fig. 3. Front elevation of the plant 


water, however, is treated separately 
in the Cochrane hot process softener, 
using soda ash. Phosphate also is 
used, this being fed directly into the 
boiler. The boiler feed pumps are 
supplied directly from the Cochrane 
Softener. 

As indicated on the flow diagram, 
there is also a connection of the feed 
pump suction line to the old deaer- 
ator from which the old boiler feed 
pumps were supplied. Ultimately a 
slightly different piping arrangement 
is planned. 

Physical Arrangement 

The layout of the plant is simple. 
Coal is delivered by ship as shown in 
Fig. 2, into a track hopper from which 
it is carried by an automatic skip 
hoist and belt conveyors to the over- 
head coal bunkers. The skip hoist and 
conveyor were furnished by Bartlett 
and Snow. From the bunkers, the 





CcoaL 
BUNKER 


coal flows by gravity through dust 
proof scales and conical distributor 
chutes (Stock Engineering Co.) to 
the stoker hoppers. The ash _ is 
dumped into an ash dump car pro- 
peled by an electric locomotive and 
discharged into a skip hoist to an ash 
hopper. 

It will be noted that the boiler op- 
erating floor is on a level above the 
turbine operating floor. This arrange- 
ment was dictated by existing build- 
ing conditions at the time the new 
installation was made. 

The boiler feed pumps are located 
on the ground floor, as are the turbo- 
generators. Both the forced and in- 
duced draft fans are mounted abeve 
and at the rear of the boilers as 
shown. The tubular economizers are 
mounted above the flue outlet of the 
boilers. After passing through the 
economizers, the gases make a 180 
deg turn downward into the air heat- 
ers, from which they are drawn by 
the induced draft fans and delivered 
to the stack which is common to both 
boilers. 

Combustion is controlled by the 
Bailey Meter Co., system and feed 
water regulation is by Copes-North- 
ern Equipment Co. regulators. Dia- 
mond Power Specialty soot blowers 
are installed on the boilers. The hot 
process Cochrane softener is located 
at one end of the boiler room as 
shown in Fig. 2. Other arrangements 
and features are apparent from the 
accompanying illustrations. 

The arrangement as a whole pro- 
vides an efficient and flexible layout, 
capable of meeting the varying de- 
mands of a paper mill with dispatch 
and ease. The plant generates all the 
electric power used in the mill and, 
of course, supplies all the steam and 
hot water. 

For those not particularly familiar 
with the details of sulphite paper 
making, Fig. 6 may be of interest. 
This shows the complete process. In 
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é 2° — ¥ — Mixed with much water, the fibers 
Peg ren OPEN pass through louvers. Unscreeneg 
_ Preecaneieate BEATER fibers are used to make screened pulp, f 
x AND P-R.VALVE cites Clean, accepted stock is dewatered o 
< T by means of cylindrical drums, and 
Zu _150 PSI- 500 F 180 PSI bleached with chlorine lime water, 
i O MILL . 
3 iy a i} iy For shipment or storage pulp jg 
r : t aLRRIE RIED ~~ pressed into wet laps. 
Ho 2500 KW 2500 KW SDUR eran GPM | BOILER FEED If intended for paper, the slush and 
~~ paper stock is pumped to the beaters 
: where the fibers are prepared to suit 
28 PS! 28 PSI 
: romi. the grade of paper made on the paper 
machine. Wet laps, soon become E 
TO MO MO slush and this is delivered to the By f 
BOILER FEED PUMPS ; ' “Jordans” (continuous beaters). Here 
Fig. 4. Flow Diagram it is greatly diluted, screened again enue 
and put on the paper forming sur. 
the wood room, the wood tumbles’ whihc water trickles. Gas plus water faces of several different types of 
through a revolving drum which forms acid, consumes the stone, and Paper making machines as indicated 7 
washes it. Clean wood is cut to chips makes the calcium bisulphite solution 0" the diagram. lo 
of uniform size and delivered to the used in the digesters. As will be obvious, large quantities until 
digesters. Here acid is introduced. In the digesters, lined with acid- of steam and water are required in conta 
This comes from the acid plant as proof brick, the wood chips are the process, as well as electric power suffic 
shown. In the acid plant, pure sul- cooked in the acid liquor under strict for driving the machines. Hence, the ping 
phur is burned. The sulphur dioxide schedules of pressure and tempera- power plant of a paper mill consti- and | 
gas formed is cooled and blown into ture. Wood is only half cellulose tutes a very important element in the rathe 
a tower filled with limestone over fibers. The other half dissolves in the Whole scheme of things, and as point- This 
ed out at the beginning of this article, provi 
the cost of power is a vital element on th 
5 in the final cost of the paper. Wher 
The amount of steam produced an- has b 
nually is 1,064,190,039 Ib, the elec. Leg 
trical energy, 32,465,000 kwh. ad ka 
The power plant at the Detroit Sul- a 
O phite Pulp and Paper Co. is under the volta 
Fig, 5. Plan ot the teseed general supervision of E. Gschwender, range 
. Mapeltngr ones Plant Engineer, and he was largely appa’ 
and induced draft fan level Focnonsible for its construction. As eden 
already mentioned, Gibbs and Hill, t ’ 
: rans 
¥ Inc. of New York were the consulting insta 
4 engineers. Credit is extended to both come 
Mr. Gschwender and John H. Hochuli Th 
of Gibbs and Hill, Inc. for assistance ieoel 
oeatnarins in the preparation of this description. ai 
(al (a The drawings were furnished by pa 
\ s ‘s Gibbs and Hill. tripp 
throu 
% al ee curré 
insta 
TRANSFORMER FOR been 
FORESTS BOATS OETROIT BONNEVILLE ment 
Ah tA om THE HIGHEST rated _ single-phase yor 
a —_— transformer ever built by Westing- evide 
es iN if DIGESTER house will soon be installed at the laye 
Wet tes soneee new $2,700,000 Snohomish Substation appl 
STN, of the Bonneville Power Administra- TI 
a tion near Everett, Washington. One dela: 
ae of four being constructed at the 
menewer | QO . Westinghouse plant at Sharon, Penn- — 
anne varte * sylvania, these transformers will be 
ices == operated at 230 kv and will have tap- The 
Manse seven changing-under-load equipment. focu 
eacancens The transformers have three rat- devi 
Moki, ings depending on the method of pap 
cooling used. Self-cooled, each can trea 
Saas wine screw deliver 50,000 kva. When forced-air stat 
cooling is used, the capacity of each 7 
oavens transformer increases to 66,667 kva an ¢ 
face and top output becomes 83,333 kva devi 
wine when the oil is circulated by pumps. bree 
oan & Three of them will be operated as a corr 
Kaorurp- &P = bank with ratings of 150,000, 200,000 ade 
snireine OFF" and 250,000 kva depending upon the 
Fig. 6. Diagram showing the sulphite paper process method of cooling used. — 
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New Overcurrent Tripping Device 
for Low-Voltage Circuit Breakers 


Review of delay elements used in overcurrent trips . 


. . Requirements for delayed 


tripping devices . . . Description of the new overcurrent trip . . . Characteristics of 


new trip . . . Application of characteristic to circuit breakers . . 


. Test results 


By H. L. RAWLINS and JEROME SANDIN, Westinghouse Electric Corporation, East Pittsburgh, Pa. 





HE TRIPPING requirements for 

low voltage circuit breakers have 
until recently been satisfied by a self- 
contained series device that provided 
sufficient delay on overcurrent trip- 
ping for the immediate load at hand 
and which became instantaneous at 
rather low values of fault current. 
This characteristic was sufficient to 
provide for some breaker selectivity 
on the lower values of fault current. 
Where complete breaker selectivity 
has been required, it was accomplished 
through relays in the same manner 
as with high voltage breakers. With 
increased concentrations of power, the 
necessity for selective tripping of low 
voltage breakers throughout a greater 
range of fault currents has become 
apparent. It is also recognized that 
relays and accompanying current 
transformers are undesirable in most 
installations from the standpoint of 
complexity and cost. 

The selective tripping of these 
breakers can be accomplished by the 
addition of definite short time delay 
tripping devices that are effective 
throughout the required range of fault 
currents. This has been done in some 
instances and complete selectivity has 
been accomplished. The accomplish- 
ment of selectivity in these instances 
has required considerable engineering 
study and skill, and it has become 
evident that an improved type of de- 
layed trip is needed to simplify the 
application of low voltage breakers. 

The reliability and usefulness of a 
delayed overcurrent trip device de- 


pends mainly upon the characteristics 
of the delay element. The delay ele- 
ments in general use are: 

(1) Liquid Film Delay. In this de- 
vice the delay is obtained by the ad- 
hesion of liquid to two operating 
surfaces. While it has been popular 
it has certain limitations. Its timing 
is not accurate and its successful op- 
eration depends upon local conditions 
of temperature, humidity, etc. 

(2) Thermal Delay. Thermal de- 
lays while useful on low currents can- 
not be used to provide a delay at high 
values of fault current. Also, it is 
relatively complicated when used on 
higher rated breakers and is not suit- 
able for use on higher rated breakers. 

(3) Dashpot Delay. This involves 
the actual displacement of liquid in a 
cylinder. These are not in general use 
at present for low voltage breakers 
but are used with transformer trip de- 
vices on high voltage breakers. Dust 
and dirt can affect their operation 
though this limitation can be obviated 
by certain designs. 

(4) Mechanical Delay. Delays in- 
volving escapement mechanisms, air 
vanes, or inertia devices connected 
through gearing to series magnets 
have been in common use in foreign 
countries but have not been in this 
country until recently where they 
have been used in simple form for ob- 
taining the short time delays neces- 
sary for breaker operation. They re- 
quire accurate workmanship, however, 
and because an appreciable part of the 
driving effort is used to overcome 





The necessity for greater service continuity on low voltage systems has 
focused attention on the limitations of present delayed overcurrent tripping 
devices and created a demand for their improvement. This abstract of a 
paper presented by the authors before the AIEE summer meeting at Mon- 
treal in June of this year reviews the limitations of present devices and 
states the requirements for delayed overcurrent trips. A new device meeting 
all of the requirements is described and its characteristics shown. The new 
device is universal in its application in that the same elements provide for 
breaker selectivity up to the highest values of fault current and yet give 
correct timing to permit motor starting. Tests are described which show the 
adequacy of the new device for its intended service in modern industry 








Fig. 1. New trip unit. 225 amp rating 


friction, they are subject to variations 
in pickup. They may become inopera- 
tive under adverse conditions of cor- 
rosion. 

Requirements for Delayed Tripping 

Devices 

The requirements for a satisfactory 
delayed tripping device are as follows: 

(1) Sufficient delay must be pro- 
vided throughout the range of motor 
starting currents to permit starting 
of motors having the highest values of 
locked rotor currents. 

(2) Above locked rotor currents, 
the device should be capable of pro- 
viding the shortest permissible delay 
necessary for selectivity. 

(3) In order to provide the maxi- 
mum possible protection to associated 
equipment and to other breakers when 
connected in cascade, the device 
should be capable of tripping instan- 
taneously at any fault current up to 
the short time rating of the breaker. 

(4) There should be a wide range 
of pick-up adjustment on the delay 
element. 

(5) The device should be suitable 
for both a-c and d-c breakers. 

(6) The trip unit should be easily 
removable and interchangeable to 
facilitate changes in breaker ratings 
and characteristics. 

(7) The device should be reliable 
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and maintain its reliability without 
maintenance under all types of service 
conditions. 


The New Overcurrent Tripping Device 

The device incorporating all of the 
required features is shown in Fig. 1. 
This unit is arranged to be readily 
removable so that interchangeability 
of trip units having various ratings 
and characteristics can be obtained. 
The unit shown has a 225 amp coil 
rating and is suitable for both 225 and 
600 amp frame size breakers. For a 
clear understanding of the theory and 
operation of this new device, refer- 
ence should be made to Fig. 2 which 
shows a sectional view of the new unit 
in the normal position. The elements 
of this trip unit are: 

(1) the magnetic frame 

(2) the series coil 

(3) the sealed timing element in- 
corporating upper and lower cores 
suitably restrained by a reset spring, 
the timing stem which determines the 
time characteristics, and the control- 
ling fluid 

(4) the instantaneous armature 
which provides instantaneous tripping 
above prescribed currents independent 
of any action within the sealed unit 


(5) calibration details for setting 
the minimum pick-up of the unit 


Pick-up occurs when the attraction 
of the cores exceeds the restraining 
force exerted by the weight of the 
sealed unit and the calibration spring. 
Delay is obtained by positive displace- 
ment of the fluid which is forced 
through the space between the upper 
core and the timing stem. The tim- 
ing stem is the only variable in the 
sealed unit, and its diameter deter- 
mines the size of annular orifice and, 
therefore, the time characteristics. 

In operation, the upper core is held 
stationary due to the attraction of its 
upper surface to the annular edge of 
the magnetic frame while the attrac- 
tion between the upper core and the 
lower core raises all parts of the 
sealed unit except the upper core. This 
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action, shown in Fig. 3, raises the 
trip bar to unlatch the breaker. The 
anchoring of the sealed upper core in 
space relative to the stationary frame 
while subjected to very strong forces 
and with surrounding parts in motion 
was the major problem in this devel- 
opment, and its solution made possible 
the new tripping device. Successful 
operation requires that the force of 
attraction of the upper core to the 
magnetic frame exceed all forces re- 
straining the movement of the sealed 
unit. These forces are the trip load 
required to unlatch the breaker, the 
weight of the moving elements, the 
pull of the calibration spring in its 
maximum position, and the inertia 
forces of the moving masses. Strong 
upward pull on the upper core is ob- 
tained by increasing the flux density 
on the top surface of the core through 
suitable shaping of magnetic parts, 
the use of a small air gap, and 
through the use of tapered conical 
surfaces between the upper and lower 
cores. This permits an _ increased 
amount of flux to flow through the 
upper and lower cores which although 
not adding appreciably to the pull be- 
tween them does increase the flux 
density between the upper core and 
the magnetic frame. The calibration 
or settings for minimum pick-up is 
obtained by applying a suitable re- 
straining force on the moving element. 
The toggle arrangement used to ap- 
ply spring load to the moving element 
permits wide variations in pick-up 
settings. 

The instantaneous armature pro- 
vides for instantaneous tripping of the 
breaker irrespective of any action 
within the sealed timing element. On 
currents above the prescribed value, 
the instantaneous armature is picked 
up by the flux inside of the lower core, 
after it has saturated, and bodily 
raises the whole sealed element. This 
action, shown in Fig. 4, can be ob- 
tained for any value of current by 
adjusting the position or by varying 
the cross sectional area of the instan- 
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taneous armature. Since this arma. 
ture is within the field of a solenoid, 
it will have a force exerted on it de. 
pendent upon the series current 
through the coil. This permits pick-yp 
adjustments for the  instantaneoys 
armature at all values of current. 
This would not be the case if it were 
a clapper type of armature where 
saturation would limit the forces at 
higher currents. 


Since fluid pressure in the sealed 
chamber is dependent upon the series 
current, it is possible to provide long 
time delays for currents up to pre. 
determined values and, by the opera. 
tion of a by-pass relief valve, to pro- 
vide short time delay for higher 
currents. This by-pass valve may be 
incorporated in the timing stem as 
shown in Fig. 5. The stem with the 
valve as shown in 5(b) is merely sub- 
stituted for the simple stem shown in 
5(a). The operation of the by-pass 
valve is simple in that above a certain 
pressure the valve spring is com- 
pressed permitting the fluid to flow 
through a much larger orifice than the 
annular orifice on the outside of the 
timing stem which provides for long 
time delay. 

The reset spring serves to position 
the upper core in the normal position 
and to reset the core after its move- 
ment during overcurrent conditions. 
The resulting delay on _ resetting 
makes the trip unit historic, that is, it 
remembers the previous electrical 
history of the circuit in which it is 
connected. The only advantage of the 
thermal trip over previous devices 
providing the same delay is that the 
thermal device is historic due to its 
storage of heat. This new device may 
be given a better or worse memory 
than a thermal trip by making the 
reset spring weak or strong. 

The fluid used to obtain timing is 
an important factor in this new trip 
unit. Silicone fluid is used due to its 
stability at higher temperatures and 
to its smaller changes in viscosity 
with varying ambient temperatures. 








PICK-UP 
ADJUSTMENT 
Fig. 2. Sectional view of new unit in nor- Fig. 3. Position of parts when tripping Fig. 4. Position when tripping through in- 
mal position with time delay stantaneous armature 
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Fig. 5. Timing stems used to obtain differ- 

ent timing characteristics. A—Simple stem 

for single delay curve. B—By-pass stem 

for obtaining combined long and short time 
delay 


A fluid of high viscosity is used 
since it permits more clearance of 
moving parts and larger orifices which 
result in smaller changes in charac- 
teristics with manufacturing varia- 
tions. The tube and top disc are made 
of non-magnetic stainless steel due to 
its high resistivity, sturdiness, and re- 
sistance to corrosion. The cores are 
made of special silicon iron to reduce 
eddy currents and losses on alternat- 
ing currents. On sealing, moisture and 
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Fig. 6. Typical time current characteristic curves of the new trip 





oxygen are removed from the fluid 
and internal parts by heat and vac- 
uum treatment, which insures free- 
dom from corrosion for the sealed 
parts. The final sealing of the timing 
element is very effectively performed 
by spot welding the disc to the flanged 
top of the tube. This operation, per- 
formed in a fraction of a second, in 
no way injures the liquid or internal 
parts. 
Characteristics 


Tests on the new trip unit have re- 
vealed that any desired time current 
characteristic can be obtained by 
varying the timing stem. A discussion 
of characteristics, therefore, does not 
consist of presenting some fixed 
curves but is a question of “what will 
you have’. Figure 6 shows three 
time curves that can be obtained 
through the use of three different 
timing stems and represent desirable 
characteristics. Curve A_ provides 
sufficient delay for motor starting 
with the instantaneous trip operating 
at A to provide rapid clearing of all 
fault currents above locked rotor 
values. Curve B provides a short time 
delay for all values of fault current 
and can be used to obtain complete 
selectivity between breakers. Curve 
C is a combination of curve A and 
curve B and is obtained by the use of 
a by-pass relief valve in the timing 
stem. This characteristic would be 
used where selectivity is required be- 
tween a breaker used for motor start- 
ing service and a backup breaker of 
approximately double its rating. 
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There is a slight but definite slope to 
the transition from one curve to the 
other. This is due to the increase in 
attractive force between the two 
cores as they approach each other re- 
sulting in valve operation after par- 
tial travel. 


In applying these characteristics to 
breakers, it is, of course, necessary to 
maintain certain ratios of ratings to 
assure selective operation. In the 
usual application, the ratios are al- 
most always more than sufficient due 
to other factors. Figure 7 shows the 
curves for a typical selectivity appli- . 
cation using the three characteristics 
previously described. Here a 100 amp 
load breaker is provided with long 
time delay and instantaneous trip to 
permit motor starting. A 400 amp 
feeder breaker is equipped with both 
long time and short time delay to 
obtain complete selectivity with the 
motor starting load breaker. A 1600 
amp transformer breaker supplying 
power to the system is set to pick-up 
at 3000 amp and is equipped with 
short time delay only since that will 
provide for selectivity with the 400 
amp feeder breaker and all other 
feeder breakers. If the transformer 
can deliver more than 25,000 amp and 
the interrupting rating of the load 
and feeder breakers is 25,000 amp, the 
system should be operated with com- 
bined cascade and selectivity by pro- 
viding the feeder breaker and the 
transformer breaker with instanta- 
neous trip armatures set at 20,000 


(Continued on page 76) 
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Fig. 7. Time characteristics of circuit breakers equipped with the 


new type trip units for selective operation 
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Corrosion in Boiler Feedwater 
Treating Systems—I 


By LEO F. COLLINS Chemical Engineer, The Detroit Edison Co. 





few WAS when the periodic 
slugging of boilers with proprie- 
tary chemicals constituted the ac- 
knowledged standard of water con- 
ditioning for steam generating pur- 
poses. Troubles not so corrected were 
looked upon as inevitable, but in 
most cases were of limited conse- 
quences because of the low pressures, 


temperatures, and steaming rates em- 
ployed. : 

Since that time, the advantages 
inherent in the utilization of high 
heat transfer rates and in the use 
of uncontaminated steam have been 
conclusively demonstrated. And, it 
has been shown, too, that if these 
technological advances are to be em- 
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ployed successfully, the boiler feeq. 
water must be conditioned more jp 
detail than can be achieved through 
the promiscuous feeding of “com. 
pounds” of uncertain composition, 

To meet these more exacting de. 
mands, methods of feed water treat. 
ment have been devised that are 
essentially chemically processing sys. 
tems. Therein substances are added 
and/or removed step by step as the 
water proceeds through the process. 
ing equipment en route to the boilers, 
Such systems are indispensable to 
operation. Even so, prolonged opera- 
tion sometimes discloses “weaknesses” 
within the processing system itself 
that are the source of considerable 
annoyance to plant operators. 

Many systems of the type under 
discussion employ zeolites, acids, and 
degasification. In these, corrosion 
is perhaps the most universal cause 
of operating annoyances. While such 
troubles are seldom of major conse- 
quence, considering the over-all ad- 
vantages ensuing from such systems, 
it would benefit both designers and 
operators if such “limitations” could 
be minimized in the original design 
of the system. This paper attempts 
to supply criteria leading to such im- 
provements. It presents the results 
of studies and observations covering 
twelve different systems, plus experi- 
mental data from complementary re- 
search work. 

The Corrosion Pattern 

There are few data in the published 
literature attesting the “life” of 
materials in  zeolite-acid-degasifica- 
tion boiler feedwater treating sys- 
tems. Many well informed engineers 
ascribe this want not so much to 4 
lack of research, but rather to the 
“impossibility” of gathering conclu- 
sive evidence. To substantiate this 
condition, it is usually postulated: 

1. That the corrosivity* of waters 
varies so widely that data obtained 
at one location are unlikely to hold 
true elsewhere. 

2. That no simple means exist by 
which the corrosivity of a water may 
be approximated. on 

3. That measuring the corrosivity 
of a water is so complex an under 
taking as to be warranted only 1 
special cases. 





f 
*Corrosivity is defined as the capacity 0 
an environment to bring about destruction 
of a metal by the process of corrosion. 
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Refers especially to systems employing zeolites, acids and degasification . . . Indispensable to boiler operation, water 
treatment systems may have weaknesses causing operating annoyances . .. Why improvements are needed . . . This 
is first of several articles designed to supply data leading to better design and operation . . . They present results 
of studies on twelve different systems . . . This first article shows the pattern followed by corrosion in systems of th's 

pe... Corrosivity of water increases progressively in such systems, reaches maximum at deaerator vent condenser, 
decreases thereafter and reaches minimum at heater outlet or where pH of gas-free water is increased by addition 
of alkali . . . Maintenance and outages resulting from inadequately conditioned water are part of operation cost 
_.. Maintenance of water treating equipment not always at its best, hence limitations caused by corrosion may 


not be corrected at right time . 


. . Well-engineered water treatment system should contain materials to minimize 


maintenance, prevent failure during normal life of plant. . . Articles to follow will cover graphitic corrosion of cast 
iron, performance of materials in systems scheduled, performance of metals in handling chemicals, test results 





ree 


When the work reported here was 
programmed, it was decided that the 
first step should be to collect such 
data as would substantiate or refute 
these postulates. To this end, the 
major features of design common to 
such systems were cataloged and 
studied; analytical data were assem- 
bled from four systems whose design 
differences were felt to represent 
most of the possibilities in this re- 
gard; and measurements were made 
in two systems that are the largest 
and oldest still in use. 


Common Characteristics Considered 


In an attempt to visualize the com- 
mon characteristics of design that 
theory indicates will control corro- 
sion, a “typical” system was dia- 
gramed as shown. The notations in 
the right margin were then added in 
deference to the following reasoning: 

1. In all such systems, the entering 
water is always hard. As a result, 
the probabilities are that a tendency 
exists to form a film on the metal 
surface (a CaCos deposit) that acts 
protectively. 

2. In softening the water, the ten- 
dency to form a protective film is 
always eliminated. Otner conditions 
being fixed, this should increase the 
corrosivity of the water as compared 
with the influent. 

3. When acid is added, the pH of 
the water will be lowered propor- 
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Table I. Summary of corrosion controlling factors at four different plants 





O02 

ppm 
PLANT | 
MUMMIES ooo olSi. coc oticnmeeemcdce 11 
B—Softened water ................. 11 
C—“B” following acid addition and 

EN EIEIO Te 9 

D—“C” after deaeration............. 0.04 
PLANT II 
A—Raw water® .................... 2 
B—Softened water ................. 4 
C—‘“B” after acid addition and aeration* 4 
D—"C” after deaeration............. 0.12 
PLANT III 


FRA  WHOE ogo ecivecnckcccs sus ‘| 
B—Filtered water after acid addition®.. 11 
C—‘“B” after zeolite softening®...... 


D—“C” after deaeration............. 0.40 
PLANT IV 

el ee an Pe ee 11 
B—Softened water ................. 9 


C—‘B” after acid addition and aeration® 6 
D—“C” after deaeration®............ 


pH co. C.H. Temp. 
Value ppm ppm’? Deg. F 
74 2 82 50 
7.6 2 Trace 50 
6.2 10 Trace €0 
8.5 0 Trace 215 
7.6 a 70 50 
7.6 4 Trace 50 
5.6 10 Trace 150 
8.5 0 Trace 220 
76 0 100 50 
7.0 7 23 50 
7.0 4 Trace 100 
8.0 0 Trace 215 
7.8 8 80 50 
7.7 8 Trace 60 
7.0 a Trace 100 
8.5 0 Trace 220 





1From municipal supply. 
Containing also returned condensate. 
3Private wells. 


‘Contains also about 75% condensate at about 200 deg. F. 
5River water after Spaulding precipitator and acid addition. 
Contains also about 50% returned condensate. 

7™From lagoon after coagulation and filtration. 


8Contains about 50% returned condensate. 


®Oxygen fixation chemicals fed after deaerator. 


10Carbonate hardness as CaCOs. 


tionately. Other conditions being 
fixed, this will also increase the cor- 
rosivity of the water. 


4. In an aerating tower, a drastic 
reduction in “free CO,” may be ef- 
fected (with a proportionate increase 
in the pH of the water), but the 
water will certainly become saturated 
with air and its temperature is likely 
to be increased as a result of con- 
tact with the air. It is possible that 
the temperature increase (and pos- 
sibly the increase in dissolved O.) 
will more than compensate for the 
loss of CO:, Presumably therefore, 
the corrosivity of the water is fur- 
ther increased. 


En route to the feedwater heater, 
hot condensate is very often mixed 
with treated water. In the vent 
condenser of properly operated 
deaerators, the temperature of the 
water is always increased sharply 
under conditions that prohibit the 
escape of gases that otherwise would 


be purged from the water. Such con- 
ditions most certainly will increase 
the corrosivity of the water. 


6. In passing through a deaerator, 
virtually all deleterious gases are re- 
moved. Thus a sharp decrease in the 
corrosivity of the water must be ex- 
pected. 


Upon the basis of these observa- 
tions, it was concluded that one 
generalization might be drawn: The 
corrosivity of the water increases 
progressivly as the water passes 
through such systems and reaches a 
maximum in the effluent lines of the 
vent condensers of the deaerators; 
thereafter it decreases and reaches 
a minmum at the heater outlet or at 
that point where the pH of the gas- 
free water is increased, as by the 
addition of an alkali. 

The four systems from which data 
(indicated by theory to be the prin- 
cipal corrosion controlling factors) 
were collected differed from one an- 
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Table II. Indexes of corrosivity determined in two systems 











TYPES OF WATER INVOLVED Measured Langelier’s Measured _Langelier’s 

Value’ Index Value” Index 

PLANT V PLANT | 

A—Hard water (municipal supply).......... Z —1.0 4+ —1.0 
B—Zeolite softened water................. 18 —1.6 14 —1.6 
C—Soft water after acid addition and aeration 29 —4.1 29 —+4.3 
D—Same as C but deaerated............... —0.4 8 —0.4 
iBessemer Steel Wire Specimens-values are inches penetration per year x 


2Gray Cast Iron Test Bars-values are inches penetration per year x 1 


other in the following 
ways, as shown in Table I: 

1. At Plant I, the raw water is 
obtained from a municipal supply of 
constant quality. Dilute acid is pro- 
portioned following the zeolite sof- 
teners, i.e., just preceding the aerat- 
ing tower. 

2. At Plant II, the raw water is 
obtained from a number of private 
wells. Its chemical quality varies 
over a wide range. Concentrated 
acid is fed directly into the aerating 
tower. 

3. At Plant III, the raw water is 
taken from a turbid river. It is sub- 
sequently coagulated and filtered be- 
fore zeolite softening. Concentrated 
acid is proportioned to the softener 
influent lines in amounts necessary 
to dissipate the phenolphthalin alkal- 
inity and to reduce the total alkalin- 
ity to about 20 ppm (parts per mil- 
lion.) 

4. At Plant IV, the raw water is 
obtained from a lagoon located in a 
marsh. It is chlorinated at the in- 
take, then pumped through a heat 
exchanger after which it is coagu- 
lated with alum and filtered before 
entering the zeolite softeners. 

Despite these differences, it can be 
seen from Table I that, in every case, 
for comparable locations the corro- 
sion controlling factors are of the 
same order of magnitude. It is also 
indicated that the corrosivity of the 
water increases as progress is made 
through the system, up to the point 
where all the corrosive gases are re- 
moved. 


important 


Measured Values and Langelier Indexes 
Analytical data, such as are shown 
in Table I, serve to indicate corro- 
sion potentialities, but they do not 
supply a quantitative indication of 
the cumulative effects of the several 
factors involved. In an attempt to 
obtain data of this nature, corrosion 
rate measurements were made at key 
points in two systems, and Langelier 
indexes were also calculated. 

Experimentally Determined Values: 
In one system, measurements were 
made with NDHA corrosion testers 
(1) (references at end) using Bes- 
semer steel wire as test specimens. 
In a companion system, rectangular 
bars of gray cast iron were used as 
test specimens. 

The results, measured at compa- 
rable points in both systems, are re- 
corded in Table II. 

Elsewhere it has been indicated (1) 
that corrosion rates measured with 


< 1000. 


NDHA testers (using Bessemer steel 
wire specimens) up to about 10 (as 
average penetration, inches per year 
x 1000) predict negligible corrosion 
of common steel; values between 10 
and 20 ((approximately) a moderate 
rate of attack; and values over 20 
a rate of attack likely to cause fail- 
ures in less than the normal ex- 
pectancy of standard weight pipe. 

When the measured values in 
Table II are interpreted in the light 
of this correlation, it is indicated not 
only that the corrosivity of the water 
increases as progress is made through 
the system (up to the point where 
deleterious gases are purged), but 
also that where gas-laden acid-treated 
hot water is involved, common metals 
are unlikely to give satisfactory serv- 
ice. 

Langelier’s Index: In 1936, Lan- 
gelier (2) suggested that for ‘“natural- 
oxygen-containing waters” it is pos- 
sible to calculate, from chemical 
analyses of the water, whether there 
is a “tendency” for a protective (cal- 
cium carbonate) film to deposit or 
dissolve. He further postulated that 
where such calculations indicate a 
tendency to dissolve the film, the 
water will actively corrode common 
types of bare iron. The results ob- 


tained by such calculations he calleg 
the “saturation index,” and it was 
implied that negative values indicate 
corrosion potentialities about in pro. 
portion to the numerical values ob. 
tained by such calculations. 


Since zeolite softened waters con. 
tain virtually no calcium, it might be 
contended that Langelier’s postulates 
should not have been applied in the 
present studies. Nothwithstanding, 
they were applied to the water at 
various points in the same systems jn 
which measurements were made. The 
results are shown in columns two and 
four of Table II. In these instances, 
at least, the calculated values appear 
to correlate well with the measured 
values. 

Conclusions 

All these findings seem to indicate 
that in systems of the type in ques- 
tion, corrosion follows substantially 
the same pattern; that calculations, 
following the procedure outlined by 
Langelier, together with NDHA cor- 
rosion testers, provide simple and 
reliable means for approximating the 
corrosivity of the different types of 
water involved; finally, that criteria 
obtained at one location may be ex- 
pected to hold at others. 


(To be continued) 
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TRIPPING DEVICE FOR LOW- 
VOLTAGE CIRCUIT BREAKERS 
(Cotninued from page 73) 


amp as indicated by the dotted line at 
D. Such an arrangement would re- 
sult in getting all that is possible out 
of the breakers and the system. 

One of the outstanding characteris- 
tics of the new device is the combina- 
tion of long time delay to permit mo- 
tor starting with a wide range of 
pick-up adjustment that permits it to 
be applied universally for either mo- 
tor service or for general load service. 
The short time delay and combined 
short and long time delay character- 
istics would be used in selectivity ap- 
plications and would, therefore, be on 
back-up breakers . 

The design, the adaptability, the 
characteristics, and the accuracy of 
pick-up and timing of this new over- 
current tripping device have been ver- 
ified by thousands of tests over a two 
and a half year period. Tests on fluids 
of various viscosities in structures 


having different orifices have shown 
that any desired time characteristic 
may be obtained. Pick-up tests from 
80 per cent to 200 per cent of coil 
rating in the same unit show that such 


a unit may be used either to provide 
for motor starting or for miscella- 
neous applications, thereby replacing 
both the old type thermal-magnetic 
and the so-called dual-magnetic with 
one universal overcurrent trip unit. 
Timing, selectivity ,and instantaneous 
armature pick-up tests on currents up 
to 100 times coil rating have proven 
the ability of this device to provide 
for selective tripping of breakers on 
all reasonable applications of selec- 
tive tripping and combined selective 
tripping and cascade. 

The sturdiness of the new trip unit 
has been verified by its ability to with- 
stand short circuit currents up to 500 
times the coil rating. It has also been 
verified by the ability of the sealed 
unit to withstand severe shock tests. 

The ability of the sealed unit with 
its silicone fluid to maintain its char- 
acteristics throughout a long life is 
indicated by the operation of six units 
for over six months at a temperature 
of 150 C. with no change in character- 
istics. Some of these units after being 
sealed for over 1% years were dis- 
mantled, and all of the parts were 
found to be bright and clean. Tests 
show that they will operate at all 
temperatures from 40 C to 100 C. 
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WHAT THE POWER ENGINEER NEEDS TO KNOW ABOUT 


Heat Insulation 


Insulation a fairly modern problem . 


. . Even small boiler plants can 


show savings when insulation is intelligently applied . . . Case study 


of a plant with one boiler given . 


. . Savings in one year amounted to 


$824.50 or nearly three times the total cost of the insulating job. . . 
Several suggestions given for retaining efficiency of insulation already 
applied . . . Moisture penetration one of prime enemies of insulation 
efficiency . . . Excessive vibration can quickly cause loss of efficiency . 





EEPING HOT things hot and 

cold things cold is a problem 
which has plagued engineers only 
during the last few decades. Fuel 
costs have risen so tremendously and 
the cost of products produced by the 
heat have been subjected to such a 
terrific competitive struggle that tem- 
perature has been turned into a pre- 
cise tool—a tool that can be main- 
tained only by the proper use of 
good insulation. 


Savings Not Confined to Big Plants 

The savings, even in one-boiler 
plants, can be huge. One example, 
quoted by the Industrial Mineral 
Wool Institute, was found in a plant 
where the boiler was operating at a 
steam gage pressure of 120 psi and a 
temperature of 350 F. The boiler 
shell had an area of 400 sq ft. The 
particular plant in which this boiler 
was installed had been producing at 
capacity (it was thought) and it was 





Fig. 1, The insulation on the two companion flanges of this valve will permit maximum 
teturn on investment. Insulating cement, which is easily applicable on all irregular 
surfaces may be reclaimed for reapplication 


obvious to everyone that new steam 
generating capacity would have to be 
installed if the new orders pouring in 
were to be taken care of. 

Someone had the idea that they 
might look into the possibility of in- 
sulating the boiler in order to provide 
just the additional amount of steam 
necessary to both take care of the 
new orders and also heat the build- 
ing. A careful study revealed to the 
management that 2 in. of insulation 
on the boiler shell would increase to 
the amount necessary the quantity 
of steam available. 


Formulas Used 

The method used to discover the 
approximate amount of insulation 
needed, the insulated heat loss and 
the savings in Btu was as follows. 
The formula for the heat loss of the 
pipe when bare was: the unit heat 
loss in Btu per sq ft per hour. (From 
Kent’s pp 3-64) multiplied by the 
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number of hours operated per year 
multiplied by the area in sq ft. In 
this particular case the formula 
looked like this: 

798 Btu x 400 sq ft 8,760 hr = 
2,796,192,000 Btu per yr. For the 
heat loss from insulated pipe the fol- 
lowing method was used: Unit heat 
loss in Btu per sq ft per hr through 
insulation of specified thickness 
(Kent’s, pp 3-67) multiplied by the 
number of hours operated per year 
multiplied by the area in sq ft. This 
made the formula: 

64 Btu x 400 sq ft < 8,760 hr = 
224,256,000 Btu per yr. 

The savings in Btu were then cal- 
culated by subtracting the number 
of Btu lost through insulated pipe 
from the number lost through bare 
pipe. This resulted in the following: 

2,796,192,000 Btu minus 224,256,000 
Btu = 2,571,936,000 Btu per yr. 

The conversion of Btu saved per 
year to fuel savings is made by di- 
viding the number of Btu saved per 
year by the heat content of the fuel 
(estimated at 13,000 Btu per lb) mul- 
tiplied by the operating efficiency. 
Or, as follows: 

2,571,936,000 Btu 
13,000 Btu/Ib x 60% ~ °-%/9 Ibor 
164.9 tons of coal saved per year. 

Similar calculations can be made 
for oil or gas. In this particular in- 
stance, with coal at $5.00 per ton the 
saving amounted to $824.50. 

The total cost of insulating the 
boiler shell was $320.00, a cost of 80 
cents per sq ft. In other words, it 
took exactly 4.66 months to pay off 
the entire cost of insulating the unit. 
Besides this not inconsiderable sav- 
ing there was also the added advan- 
tage of having a boiler which was 
able to turn out the necessary addi- 
tional heat without having to install 
new equipment. The only question 
left for the management to ponder 
was why the boiler hadn’t been in- 
sulated many years before. 





Retaining Efficiency 
Simple suggestions for retaining 
the efficiency of insulation on pipes 
and flat surfaces, if followed, result 
not only in substantial savings but 
will increase the life expectancy of 
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Table I. This compilation shows the recommended thicknesses of mineral wool insulation 
for pipe covering 





Thickness of Insulation 


Pipes Pipes’ Pipes 

Steam Pressure S in. 4in. 2, 2%, 
or Temperature and and 3 and 
Condition Larger 4% in. 3% in. 

Hot Wate? .ccccsscwee nl Z 1 

OMe SO UD «6 as sci sarckive 212 to 267 F at i 1 

25 10. 100 AD s6.6 sacs cosas 267 to 338 F i il ab 

100 10°200 ID. ....000aae 338 to 388 F 1% 1 1 

Low Superheat ....... 388 to 500 F 1% 1% cl 
SUNCOHCAL  5.5.6r.<Scecs:ais ale 500 to 600 F 2 1% 1% 
High Superheat 600 to 700 F 2 2 1% 

and 700 to 800 F 24 2 2 

Hot Oil Lines 800 to 1000 F 3 2% 2 


Note: 


For outdoor piping increase thickness 1% in. 


For underground piping decrease thickness }% in. 





both insulation and equipment. A 
waterproof jacket properly applied 
on pipe lines which are exposed to 
the elements will protect both piping 
and insulation. This same _ jacket 
should be used on inside lines where 
they are exposed to splashing from 
process water or other forms of 
continuous wetting. Insulation also 
should be protected from moisture 
entering from the pipe side. Moisture 
penetration from pipe lines carrying 
low side refrigerant or cold water 
can be partially prevented, at least, 
by sealing the insulation on the pipe 
side. This requires a more thorough 
job of sealing than does outside wa- 
ter and weather-proofing. Such lines, 
when once sealed, should be inspected 
regularly to make certain no cracks 
or openings have developed. 

When pipe repairs are made re- 
place all covering as carefully as 
though the entire job were brand 
new. Make certain that the insula- 
tion fits snugly around the pipe. 
Loose pipe covering will increase the 
heat loss and may be damaged much 
more easily than snugly fitting mate- 
rials. 

In many processes insulated pipe 
lines may be exposed to strong acid 
or alkali fumes. Jackets are avail- 
able which will protect the pipe and 
insulation by resisting these fumes. 
Such fumes may easily destroy can- 
vas and holding wires or bands and 
allow the covering to fall from the 
pipes. Under some conditions the 
acid fumes may actually attack the 
insulating materials. 


Excessive Vibration 

Another thing which can bring 
about short-insulation life on pipe 
lines is excessive vibration. Elimi- 
nate or minimize all vibration by 
proper hangers, springs, etc., as con- 
stant shaking and jarring may cause 
joints to open or may reduce the effi- 
ciency of the insulation by some other 
means such as packing. Signs of 
failure in canvas coverings are often- 
times due to the pipe covering loos- 
ening from the pipe. When this hap- 
pens the covering should be carefully 
wired back in place and the joints 


painted with asbestos cement. Re- 
place and paint the canvas. If can- 
vas is not available apply asphalt- 
saturated felt jackets carefully wired 
and then cement the laps and joints 
with lap cement. 

Water hammer, remote as it may 
seem to some, may be caused by in- 
sufficient or inefficient insulation. 
Even if the insulation is not the cause 
of the water hammer once the cause 
has been discovered and corrected 
inspect. all insulation for damage. 
The impact of the hammer may open 
cracks in the covering. Another fruit- 
ful source of trouble with insulation 
can arise when leaks occur in steam 
or water lines. Steam impinging on 
pipe covering may cause rapid dete- 
rioration. Water from a leak may 
follow along a pipe for a consider- 
able distance, saturating the covering 
and thus destroying almost all of the 
insulating value. At times this has 
been known to cause the insulation 
to fall completely off the pipe. 


When workmen or maintenance 
crews are working about the plant 
do not allow them to load the insu- 
lated pipe lines in any manner. Scaf- 
folding, walkways made of boards, 
etc., may distort the insulation even 
if it does not crack it outright. Dis- 
tortion will cause the air cell struc- 
ture in the insulation to be com- 
pressed thus materially reducing its 
efficiency. The best way to discover 
for yourself, or to prove to some one 
else, the efficiency of air space as an 
insulator is to sit on a pipe carrying 
high temperature steam and which is 
insulated with a resilient insulation. 
The hot seat is an effective convincer. 


Reducing Waste 


One means of reducing. waste is — 


to grind and mix broken pieces of 
magnesia pipe covering or blocks with 
water for use as a patching cement. 
The resulting product is usable but, 
of course, will not compare in effi- 
ciency with the material in its orig- 
inal form. Do not, however, use in- 
sulating cement in place of blocks or 
pipe covering as it is nowheres near 
as efficient. Insulating cement has 
been developed for a particular pur- 


pose and is only recommended for jy. 
regular surfaces where it is not prap. 
ticable to apply formed materials, 

The accompanying tables presen} 
information on recommended thick. 
nesses of insulation for pipe covering 
and for flat surfaces and have been 
compiled by the Industrial Mineraj 
Wool Institute. 

There are many places in the 
power plant where the advantages 
offered by properly applied insula. 
tion will far outweigh the cost of 
material and application. One of the 
least spectacular of these and yet one 
which will pay the handsomest re. 
turns are the many flanged joints 
which have been left bare in a good 
many plants. 

In one instance reported by the 
IMWI there were ten sets of 6 in, 
companion flanges with a bare sur. 
face area of 1.82 sq ft each. Steam 
was passing through the lines at 
350 F. Two inches of insulation was 
applied. The cost of insulation, in. 
cluding some outside weatherproof- 
ing, came to $3.00 per flange or a 
total of $30.00 for all ten. It was 
later calculated that this seemingly 
trivial job was saving up to 7 tons 
of coal per year. 


Duct Insulation 


Everyone recognizes that proper 
duct insulation cuts fuel and energy 
costs, prevents heat from radiating 
into or being absorbed from work 
areas, and makes possible greater 
control over heating and cooling sys- 
tems. 

But not everyone recognizes the 
importance of following proper and 
tested installation techniques. Time- 
tested and approved steps are de- 
scribed to be followed in applying 
mineral wool insulation to ducts are 
described in the following: 


The three general duct usages 


Fig. 2. This photo shows the manner of 
reinforcing the corners of ductwork insula- 
tion by use of metal angles 
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Table II. Recommended thickness of min- 
eral wool insulation for flat surfaces are 
given in this table 








Operating Temperature Thickness 
Degrees F inches 
100 to 200 , oe 
201 to 300 1% in. 
301 to 500 2 in 
501 to 700 2% in. 
701 to 900 3 in. 
901 to 1100 3% in. 
1101 to 1200 4 in. 





which require insulation are 1) car- 
rying hot gases, 2) carrying air for 
room heating and air conditioning, 
and 3) carrying cool gases. Insula- 
tion of ducts used in ordinary room 
heating is primarily valuable in pre- 
venting heat from being dissipated 
before reaching its destination. When 
cool air or gases are carried in in- 
sulated ducts, the additional annoy- 
ance of deteriorating condensation 
sweating is prevented. Operating ex- 
pense, of course, is a factor in every 
case. 

For inside installations, where the 
temperature gradient is not great, 
the following procedure is recom- 
mended: 1) Clean the duct of all 
grease and dirt. 2) Cut mineral wool 
blocks to conform to the area to be 
insulated. 3) Wire the blocks to the 
ducts. Galvanized or expanded metal 
angles are recommended to keep the 
blocks in line at the corners, as 
shown in Fig. 2. 


When the temperature gradient is 
greater than that encountered in 
room heating and air conditioning 
additional steps are advised. As illus- 
trated in Fig. 3 they are: 1) Trowel 
a % in. coating of mineral wool in- 
sulating cement over the surface of 
the blocks; 2) Follow this with a 
layer of 1 in. mesh poultry netting; 


Fig. 3. The various layers of insulation 
material are shown here, They are: in- 
sulating cement, 1 in. poultry mesh netting 
and a % in. coating of finishing cement 


3) Apply a 44 in. coating of finishing 
cement. 

In cases where the contents of the 
duct are at a lower temperature than 
the surroundings, an asphalt or other 
type of vapor barrier must be applied 
to the insulation exterior. The pur- 
pose of the vapor barrier is to pre- 
vent atmospheric moisture from per- 
meating the mineral wool and con- 
densing therein, thereby spoiling its 
insulating qualities. Asphalt is also 
useful in cementing the mineral wool 
blocks to the duct before wiring them 


in place, and for preventing corro- 
sion. 
Commercial Standards 

Good practice in the installation 
and use of insulating materials has 
been published in Commercial Stand- 
ard CS117—44 issued by the U. S. 
Department of Commerce and avail- 
able for 10 cents from the Superin- 
tendent of Documents, Washington, 
D. C. This standard has been volun- 
tarily accepted by a large number of 
the leading associations and com- 
panies in the country. 





WHAT IS THE ANMB DOING? 
(Continued from page 67) 


parts required both in the actual fab- 
rication of the products and the tool- 
ing necessary to produce the products. 


Naturally the standby facilities 
which were operated in World War 
II form an important consideration 
in this phase of the planning. It has 
been determined that approximately 
100 plants should, if enabling legisla- 
tion is enacted by Congress, continue 
to be government-owned. There 
should also be a number of govern- 
ment-owned plants released for sale 
with what is termed the “National 
Security Clause,” a clause inserted in 
the lease which provides for a claim 
upon the plant on the part of the 
Secretary of War and/or the Secre- 
tary of the Navy in case of an emer- 
gency. 

In addition to the industrial pro- 
duction required, there is the prob- 
lem of setting up certain agencies 
necessary to handle production of 
goods that might be utilized by the 
armed services and production of 
goods that are absolutely necessary 
for the civilian economy. In addition 
to this, we are emphasizing over 
everything we have, the need for a 
constant revision not only of this 
phase of the industrial mobilization 
plan but of all phases. We have a 
saying in our shop that we will write 
the 1947 Industrial Mobilization Plan 
and the minute it is finished we will 
start on the 1948 Plan; and it is our 
hope that this will be done every 
year of our country’s life. The eco- 
nomic situation changes and the po- 
litical situation changes, the weapons 
change, and any plan of this sort must 
be written with these changes in 
mind. The Industrial Mobilization 
Plan will be revised in the light of a 
changing situation as weapons be- 
come obsolete and new ones will take 
their place. To illustrate, if the future 
plane is going to use a fuel entirely 
different from octane gas, our plants 
making such gas become obsolete and 
plants capable of producing the new 
fuel become all-important. 


We would like to have such a plan 
each year read and noted as pro- 
duced and would welcome comments 
from the President of the United 


States, the Secretaries of the serv- 
ices, heads of important departments 
of the country, such as Commerce, In- 
terior, etc., and by the heads of the 
military committees of the Senate 
and Congress. To us, this seems very 
important in keeping the responsible 
administrators of our country familiar 
with what is going on and with the 
opportunity, as the plans are formu- 
lated, of making whatever comments 
seem best to them in light of current 
conditions. 


Our schedule or “time table” of 
preparations may be divided into 
three different phases: (1) The work 
that should be done in peacetime pre- 
paring the plan to meet an emer- 
gency; (2) the actions and steps that 
will be necessary from the time 
trouble might appear until it actually 
descends upon us; (3) the setting into 
action of all the necessary agencies, 
bureaus, production, etc., when trou- 
ble has actually descended upon us. 
As I have previously stated, an effec- 
tive industrial mobilization plan must 
be a plan by representatives of all 
Americans. Thus the Board has de- 
veloped a program of industry ad- 
visory committees to assist in the dis- 
cussions and preparation of the plan. 


The Board is trying to visualize 
a set of conditions that may be ahead 
of us. No one can possibly write a 
master plan today which would be 
effective 25 years from now, but we 
do believe it possible to write a plan 
today that could go into effect next 
year. I emphasize the importance for 
men of industry, men of science, and 
the administrators of our country to 
realize that any Industrial Mobiliza- 
tion Plan must be a changing one, 
reviewed and revised in the light of 
current thinking. 


INGOTS OF METAL that take pictures 
of themselves are produced by West- 
inghouse scientists who inject doses 
of radio-active atoms into steel, and 
other alloys. The tagegd atoms shoot 
out rays and particles at a photo- 
graphic film. The resulting pictures 
showing the the position of the atoms 
are helping determine the causes of 
rust and brittleness. 
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New Substations 
at Investment Savings 


Fig. 1. View of a model of a simple 


package substation 


The development first of the “unit” substation and later of the “package” 
substation makes possible the elimination of considerable construction and 
installation costs. With the package type of substation erection time is 
reduced to a minimum and large members and parts are shipped from the 
factory complete and ready to install without a great deal of field construction 


By MARVIN R. KIMBRELL, JR. Unit Equipment Division, General Electric Co., Schenectady, N. Y. 





ORTH, EAST, SOUTH AND 

WEST—in all parts of these 
United States, the Electric Utilities 
are urgently in need of new and 
larger substations. Why? Because— 
the manufacturing plants, the com- 
mercial organizations, the homes, and 
the farms—the consumers of elec- 
trical power are demanding more 
electrical power than at any previous 
time in electrical history. 

Many Electric Utilities find them- 
selves today with little or no spare 
substation capacity. During the re- 
cent war years, practically all avail- 
able substation spare capacity was 
placed in service, either to meet the 
heavy power demands of war plants, 
or to replace electrically damaged 
substation equipment. Raw materials 
for the production of new substation 
equipment were not obtainable dur- 
ing the war, except under high pri- 
orities. 

Today, therefore, the Electric Util- 
ities are purchasing and _ installing 





new substation equipment to meet 
new and increased power demands. A 
new substation means a high finan- 
cial investment on the part of the 
Utility. Of more serious consequence 
is the fact that the factors contribu- 
ting to the total installed cost of the 
substation are at an unprecedented 
high level. Material and equipment 
costs are high. Labor for the instal- 
lation and engineering costs for the 
design of substations are heavy. 
There are considerable taxes to meet 
on the investment. 

Every Utility, despite the consumer 


bbb at 


demands for electrical power, seeks 
a method by which they can reduce 
their investment costs for a new sub- 
station. This article suggests a plan 
that may prove of benefit to many in 
reducing system investments. Not 
all the details are given, but the 
basic fundamentals of the plan are 
explained. 


The Unit Substation 


In 1931, the electrical manunfac- 
turing industry introduced to the 
purchasers of substation equipment 
the “unit substation.” This new sub- 
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Fig. 2. One line diagram of the substation shown in Fig. 1 
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station development consisted of a 
transformer section and a low volt- 
age switchgear section, united into a 
coordinated, compact unit. Since the 
introduction of this new idea in sub- 
stations, many installations by indus- 
trial concerns and_ utilities have 
proved that lower installed substa- 
tion costs are possible. By itself, 
however, the unit substation did not 
fulfill all of the requirements of a 
substation as desired by the electric 
utility. In addition to the unit sub- 
station, there was a need for an in- 
coming line steel structure, and its 
associated equipment, high voltage 
line protective equipment, and high 
voltage oil circuit breakers. In an- 
swer to the needs and demands of 
the utilities, the electrical manufac- 
turing industry very recently intro- 
duced a complete substation that 
included all of the substation equip- 
ment required. This new and com- 
plete substation is the “package sub- 
station.” It makes available at lower 
installed costs a complete, ready to 
install, distribution substation, in- 
cluding all of the equipment required 
between the terminals of the incom- 
ing high voltage lines and the out- 
going feeder circuits. 


Package Substations 


Figure 1 shows a view of the sim- 
ple package substation. The one line 
diagram of Fig. 2 shows the elec- 
trical arrangement of the equipment 
installed. This type of substation ‘is 
provided with high voltage equip- 
ment, consisting of lightning arrest- 
ers, hook operated _ disconnect 
switches, oil circuit breaker, and the 
unit substation. Transformer differ- 
ential relaying is usually provided 
for this substation arrangement. The 
low voltage system is radial and the 
circuit feeders are bus regulated. 

A more complex package substa- 
tion is shown in Fig. 3 with its corre- 
sponding one line diagram shown in 
Fig. 4. This is a low voltage selective 
substation for loop or multiple cir- 
cuit subtransmission systems with in- 
dividual feeder regulation. The two 
high voltage oil circuit breakers will 
clear high voltage line faults without 
de-energizing the station. Trans- 
formers are fused to clear trans- 
former faults without interruption of 
service on the rest of the station. 
Individual feeder voltage regulation 
and low voltage breaker by-pass fa- 
cilities are obtained by means of a 
regulator-transfer-bus unit, shown in 
the right hand foreground. 

It has been stated that the package 
substation, examples of which were 
explained by the two preceding para- 
graphs, offers investment savings to 
the electric utility. In order to de- 
termine these savings, a comparison 
between the package substation and 
the conventional piecemeal substa- 
tion must be kept in mind. There are 
three fundamental savings — reduc- 
tion of detail engineering costs, re- 
duction of purchasing detail costs, 








Fig. 3. Model showing a more complete substation than the one shown in Fig. 1 


and minimization of installation 
costs. How are these savings made 
possible? 

When a new substation is required, 
the first step toward establishing the 
substation is engineering design. This 
work involves the preparation of 
electrical diagrams showing the co- 
ordination of all the equipment in- 
volved in the substation. When equip- 
ment from many manufacturers is 
involved, this work is extremely im- 
portant due to the variable electrical 
characteristics in equipment from 
different manufacturers. Layout 
drawings showing the physical loca- 
tion of lightning arresters, disconnect 
switches, transformers, switchgear, 
steel structure members, and over- 
head bus work must be prepared. In- 
struction drawings must also be pre- 
pared to enable construction person- 
nel to properly locate and to make 


proper electrical connections of the 
many pieces of equipment in the sub- 
station. These engineering require- 
ments involve cost directly accounted 
against the particular job order of 
the substation to be installed. 


Savings with Package Substations 


With a package substation, this 
engineering work is minimized to a 
simple one line diagram such as has 
already been shown, plus a brief ex- 
planation of the desired scheme of 
operation. With this information 
available, the electrical manufacturer 
can prepare detailed specifications 
describing the package¢substation he 
will be able to supply. If this pack- 
age substation is purchased, the man- 
ufacturer will assume the responsibil- 
ity for the complete coordination of 
all the equipment involved. Construc- 
tion drawings, electrical diagrams, 
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Fig. 4. Corresponding one-line electrical diagram for unit in Fig. 3 
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FIELD ASSEMBLED SUBSTATION 
COST :- § 303,000 


Fig. 5. One-line diagram of a field assem- 
bled substation. The total cost of this in- 
stallation was $303,000 


and operating instructions will be 
furnished by the manufacturer. With 
the required engineering work as a 
part of the manufacturer’s proposi- 
tion, the costs of this work can be 
eliminated from the electric utility’s 
overall installed cost of a new sub- 
station—meaning investment savings. 
The saving in engineering as ex- 
plained in the preceding paragraph, 
means actually further system sav- 
ings to the Utility. The engineering 
personnel, relieved of detail substa- 
tion engineering, are able to concen- 
trate on engineering studies of the 
entire distribution and transmission 
system, where savings of greater 
magnitude than those outlined in this 
article are possible. These studies in- 
volve such programs as _ substation 
standardization, lower system oper- 
ating costs, and improved service. 
When the electric utility purchases 
equipment for the new substation 
from various manufacturers, many 
purchasing problems are_ involved. 
The purchasing department must co- 
ordinate the placing of all orders so 
as to insure the delivery of the re- 
quired equipment at the substation 
site as desired in the erection sched- 
ule. This plan of many purchase or- 
ders requires further that a thorough 
checking be made to insure that all 





PACKAGE SUBSTATION 
COST :- § 239,000 


Fig. 6. One-line diagram of package sub- 

station offering same function as the one 

shown in Fig. 5. Total cost of this installa- 
tion, $239,000 
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equipment required has been ordered 
—no items overlooked. This work on 
the part of the purchasing depart- 
ment must coordinate the placing of 
all orders so as to insure the delivery 
of the required equipment at the sub- 
station site as desired in the erection 
schedule. This plan of many pur- 
chase orders requires further that a 
thorough checking be made to insure 
that all equipment required has been 
ordered—no items overlooked. This 
work on the part of the purchasing 
department is time consuming and is, 
therefore, a cost accounted against 
the job order of the new substation. 

With the purchase of a package 
substation, these purchasing prob- 
lems can be eliminated. Ordinarily, 
bidding specifications have been pre- 
pared by the various electrical manu- 
facturers. The electric utility’s pur- 
chasing department need issue only 
one purchase order calling for a 
package substation, in accordance 
with the specification of the manu- 
facturer given the order. The re- 
sponsibility for coordination of ship- 
ments is placed upon the manufac- 
turer. 

The installation of equipment and 
erection of the steel structure in the 
conventional piecemeal substation is 
probably more of a contributing cost 
factor than any of the two already 
mentioned. Outdoor, frame mounted, 
low voltage circuit breakers, trans- 
formers, high voltage equipment, and 
the steel structure members must all 
be located and pieced together. Sup- 
porting columns for the structure 
must be fabricated; cross members 
for the various devices must be fab- 
ricated; bolt holes for securing de- 
vices must be located and drilled. All 
of this work involves time and per- 
sonnel costs that are extremely high. 
The greater the number of pieces in- 
volved, the longer the erection time 
or the greater the number of con- 
struction personnel involved. 

With the package substation ap- 
proach, erection time is narrowed to 
a minimum. The equipment and steel 
members are shipped’ in units as 
large as can be easily handled by the 
construction personnel. The number 
of pieces to be joined together is at 
a minimum. Supporting columns ar- 
rive at the substation site prefabri- 
cated. Cross members have devices 
already mounted in place or bolt 
holes for securing devices to the 
structure have already been drilled. 
The unit substation itself is ready 
for operation after simply bolting the 
transformer section to the switchgear 
section and making connections of 
the high voltage and low voltage 
cables. The speedy and simple erec- 
tion of the package substation greatly 
reduces the construction costs and 
makes possible a third investment 
saving for the electric utility. 

It is of particular importance to 
point out the underlying factor im- 
portantly contributing to the lower- 


_ ing of the installation costs. The sub- 


station structure is prefabricated by 
production line machine tool meth- 
ods. The cost of machine too! pro. 
duction is very low, compared to that 
of hand labor production. Assuming 
that the ratio is one to ten, and real. 
izing the increased costs of labor dur. 
ing the recent years, it is self-evident 
that the machine tool production js 
less affected by these increased costs 
than hand labor production. 


Many electrical utilities have made 
comparative studies of similar pack- 
age substations against substations 
they now have in service. Based on 
comparable bills of material, they 
have found these investment savings 
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Fig. 7. Another package substation with 

facilities not quite as complete as those of 

the one shown in Fig. 6 but in this case 
the investment is only $225,000 


in engineering, purchasing, and erec- 
tion, to be true. These comparisons 
have indicated that investment sav- 
ings averaging 20 per cent of the to- 
tal installed cost of the conventional 
piecemeal substation are made possi- 
ble by the installation of a package 
substation. 


Examples of Savings 

Examples of these savings may be 
found by reference to Figures 5, 6, 
and 7. Figure 5 shows the one line 
diagram of a field assembled sub- 
station. The total installed cost of 
this substation was $303,000. Figure 
6 shows a package substation one line 
diagram that offers the same func- 
tions as desired in the field assembled 
substation. The total installed cost of 
this substation was $239,000, or a 
saving in investment of 21 percent. 
Even greater investment savings 
were offered by the package substa- 
tion as shown in Fig. 7. Here the 
transfer and by-pass facilities are not 
as completely available, but the cost 
of the substation being $225,000, 
there was an investment savings of 
25 per cent possible. 

The electric utilities are in need of 
new and larger substations, and they 
desire these new substations at lower 
financial investments. A_ plan de- 
signed to make possible lower In- 
stalled substation costs has been sug- 
gested. The complete, factory pre 
fabricated, ready-to-install, package 
substation offers investment savings 
to the electric utility system. 
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TELL ME QUICK AND TELL ME TRUE 
(OR ELSE, MY LOVE, TO HELL WITH YOU) 


By VICTOR O. SCHWAB 


lsee that you've spent quite a big wad of dough 
To tell me the things you think I should know. 
How your plant is so big. so fine, and so strong; 
And your founder had whiskers so handsomely long. 
So he started the business in old ‘92! 

How tremendously int’resting that is ... to you. 
He built up the thing with the blood of his life? 
(Ill run home like mad, tell that to my wife!) 

Your machinery’s modern and oh so complete: 
Your “rep” is so flawless: your workers so neat. 
Your motto is “Quality” ... capital “Q’”— 

No wonder I'm tired of “Your” and of ‘You’! 

So tell me quick and tell me true 

(Or else, my love, to hell with with you!) 
less—"“how this product came to be”; 

More—what the damn thing does for me! 

Will it save me money or time or work; 

Or hike up my pay with a welcome jerk? 

What drudgery, worry, or loss will it cut. 

Can it yank me out of a personal rut? 

Perhaps it can make my appearance so swell 
That my telephone calls will wear out the bell; 
And thus it might win me a lot of fine friends— 
(And one never knows where such a thing ends!) 
I wonder how much it could do for my health? 
Could it show me a way to acquire some wealth— 
Better things for myself, for the kids and the wife, 
Or how to quit work somewhat early in life? 

So tell me quick and tell me true 

(Or else, my love, to hell with you!) 

less—"how this product came to be”; 
More—"what the damn thing does for me!” 
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Power Conferences Is Great 


By BILL UPDRAFT 


COUPLE OF MONTHS ago I reads 

a piece in the Power Plant En- 
gineer about the East-West Power 
Conference which was going to be 
held at Hohokus, Iowa. It is held at 
Hohokus, Ia. being as that is half- 
way between the effete east and the 
virile west. So I starts in to sell the 
boss on the idea of me going. 

The boss ain’t impressed at first. 
“Nix,” he growls, “them conferences 
is the bunk; just a lot of baloney. 
You don’t learn nothin’ at them shin- 
digs—all they do is get drunk.” May- 
be he’s got somethin’ there but I 
don’t take no for an answer. The 
boss is all right—a good guy, but a 
little old fashioned when it comes to 
giving out with the higher education. 
So I works on him during the ensuing 
weeks and gradually batters down his 
resistance. I tells him that if I goes 
to the conference I will come back 
with a lot of hot ideas for improving 
the power plant. ‘Watdahell,” he 
expostulates, “ain’t the power plant 
doin’ all right? What do I pay you 
for but to keep it improved?” 

That sort of floored me for a min- 
ute but I tells him that 2 heads is 
better than 1, and 600 heads is better 
than 2, and so I is bound to get some 
good ideas at the power conference. 
As I knew he would, he finally 
weakens and in due course I heads for 
the conference. 

I arrive early in the am, and 
after getting a room at the hotel, I 
gets myself registered with a badge 
and everything, only they misspell 
my name on the badge. A lot of 
fellow ingineers is milling around, 
shakin’ hands, pounding each other 
on the back, and chewin’ the fat; its 
yackaty yak all over the place. The 
noise level is at least 3 db above 
that in a boiler factory. 

I’d been there only three minutes 
when some lug hits me on the back 
and shouts, ‘Well, wadya know, if it 
ain’t old Bill Updraft himself. Wadya 
doin’ here, Bill?” The question is 


silly but I don’t allude to that and 
back, 


shouts “Well, wadya know, 





asm 


Well, Wadya know. if it ain't old Bill Up- 
draft himself 
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here’s Pulverizer Pete himself.” So 
we exchange pleasantries, him telling 
me he’s got a couple of tomatoes lined 
up for the evening—‘“‘What about it 
Bill?” I declines.—‘Nix, Pete,” I 
tells him, “No dames for me—I’m 
here to wise up on the thermodyn- 
amic stuff and I just bought me a 
ticket for the ‘Old Engineers’ ban- 
quet—cost me 5 bucks.” 

“Ok, OK,” he says, gently, seeming 
to look sort of sorry for me. It’s 
your funeral, Bill. Remember, I gave 
you first chance—these is pretty swell 
babes.” 

The Meetin’ Begins 


Just then, however, some _ bald- 
headed guy on the rostrum begins 
poundin’ the table with a hammer 
and, poking his face into a micro- 
phone, announces that the meeting 
will please come to order. I guess 
most guys in the audience is deaf 
because they keep on with the yak- 
aty yak. So the guy on the platform 
pounds the table harder and finally 
they gets the idea and the noise 
level subsides to that of a rock 
crusher. After a minute of dignified 
silence, the chairman begins to speak. 

‘Members of the East-West Power 
Conference,” he orates. “It is a great 
privilege for me to wel - - -” at this 
point the loud speakers begin to howl 
and the guy has to back away from 
the mike. So he starts over again 
but as soon as he gets started the 
PA system again goes into a howl. 
This sort of gets his goat, so to 
speak; he looks annoyed and backs 
away once more. After the 4th time, 
he gets the idea and gives the mike 
a wide berth, only then we don’t hear 
so well. 

It's a Wonderful Privilege 


He orates what a wonderful privi- 
lege it is for all of us to attend the 
conference, how freedom of speech 
is one of the cornerstones of our de- 
mocracy (Applause) and how what 
will be said at this conference will 
affect the welfare of the whole nation. 
After 10 minutes of this he announces 
the amazing fact that he is not there 
to make a speech—he is only there to 
introduce the mayor who was to ex- 
tend the official welcome of Hohokus 
to the members. Only, the mayor 
ain’t there; he had a important en- 
gagement some other place, but he 
sent the Corporation Council in his 
place. The Corporation Council, who 
is fat, gets up on his feet with some 
difficulty and tells us what a wonder- 
ful privilege it is: for Hohokus to 
have us as their guests—how in- 


gineering is one of the cornerstones 
of our democracy and that he himself 
is an ingineer at heart. He tells us 
how he used to fix the electric bell 
at home when he was a kid and that 
only the irony of fate made him be- 


come a lawyer. But he points out 
that ingineering and law are very 
close—‘“‘very close, indeed.” Don’t al] 
the city ingineering contracts have 
to be signed by the lawyers? 


It seems that the governor of the 
state also was to be there but he, 
likewise, had an important engage. 
ment and he sends a telegram telling 
how sorry he is at not being able to 
be at this here great engineering con- 
gress, but he welcomes the members 
to the state where the tall corn grows. 
Corn is right, thinks I. 


Finally, the welcoming part of the 
program is over and we gets down 
to brass tacks. The chairman an- 
nounces that the first technical paper 
“Will the Diesel Engine Survive?” 
will be presented by Mr. Homer J. 
Snapring. He adds that we are a 
little short of time, so will the authors 
please confine their presentation to 15 
minutes. 


Homer Snapring Orates 


So Homer Snapring comes forward 
armed with a stack of paper that 
must have taken him six weeks to 
write. He lays the stack of paper on 
the table, looks around at the audi- 
ence, takes his watch and chain off, 
lays it on the table, pulls the mike 
over and adjusts the height to suit 
him, and starts to read the paper. 
He can’t read very good. 

Of course, I ain’t got any interest 
in Diesels but at least, here is a 
chance for me to learn something, I 
thinks. Homer goes back to the dis- 
covery of fire by primitive man. He 
slashes through history like nobody's 
business; the invention of gunpowder, 
the Egyptian shaduf, James Watt, 
Newton’s second law, the theory of 
least squares flash by like Bill Odon’s, 
Bombshell. Boy, I thinks, this guy 
knows his stuff. After 25 minutes, he 
hasn’t even come to Rudolph Diesel 
and I begins to wonder where the 
Diesel fits into the picture. The chair- 
man, meanwhile gets figity and keeps 
lookin’ at his watch but Homer evi- 
dently doesn’t know he has a watch, 
or maybe the poor guy can’t tell time. 
At the half hour mark, the chairman, 
finally, asks him to finish his paper 
as soon as possible—time is getting 
on. Homer looks annoyed and looks 
at the remaining stack of paper—he 
is only half through. After a second 
warning, ten minutes later, Homer 
gets the idea and brings his paper 
to a close. He turns to the last page 
of his opus. The Diesel Engine? Of 
course, it will survive -— doesn’t he 
work for the Ratakiller Diesel En- 
gine Co.? There will be bigger and 
better Diesel Engines. 

By this time it is almost time for 
lunch so the guy in charge of the 
session says that there will be time 
for only limited discussion. Will the 
discussers please come forward to the 
platform, announce their name and 
company connection, speak into the 
microphone and limit their discus- 
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Some guy begins poundin’ the table with 
a hammer 


sion to 3 min. So some fellow gets 
up and without bothering to give his 
name or even to come out into the 
aisle, says that he wants to com- 
pliment Mr. Snapring upon having 
presented a most interesting paper, 
that he agrees with Mr. Snapring 
hook, line and sinker, or words to 
that effect, but he would like to ask 
Mr. Snapring one question; what will 
happen to the Diesel engine when the 
nation’s oil supply runs out? This 
sure is a stickler and Brother Snap- 
ring seems worried at first but is 
equal to the situation and says that 
in his opinion the nation’s oil is still 
good for many years and that no one 
needs to worry about it running out. 

By this time most of the guys in 
the audience is chewin’ the fat so it 
don’t make any difference what is 
said and, anyway, most of them is 
hungry and starting to leave the room 
to put on the feed bag. 


We Put on the Feedbag 

So Pulverizer Pete and me, makes 
our way out to the ballroom which 
is set with a lot of round tables and 
along narrow table at one end of the 
room. This is where the big shots 
sit. It seems we are going to be 
privileged again, this time to hear C. 
Eustace Krump speak on “Whither 
Democracy and How.” Mr. Krump, 
the program says is President of the 
Useless Pump Corporation. 

Pulverizer Pete and me sits down 
at one of the tables where some 
other guys is already attacking the 
rolls and celery. The one next to me 
sticks his hand out and says, I’m 
Chester W. Nimitz—it sounded like 
that, maybe it was Lester W. Spinich, 
anyway it doesn’t matter. I teils him 
who I am and he introduces me to 
the other guys at the table. I give 
each one the high sign and then go 
on listening to Pete who is telling 
me how to make desuperheated steam 
with dry ice. The other guys is talkin’ 
to each other. 


No Floor Show 

After almost finishing a little 
piece of ham, a spoonful of wrinkled 
canned peas and a small hunk of 
potato, the waiter grabs my plate 
and puts a small dish of this here 
furnace-lining ice cream in front of 
me. I tries my spoon on it but it 
bends, so I try my fork. This works 
better but the stuff is so hard I al- 
most crack a tooth so I gives it up 
and gulps down a cup of dubious 
Java; tastes like its got saltpeter in 





it. Then the waiter comes around 
and collects three bucks. ‘What the 
three bucks for,” I ask him, “is there 
goin’ to be a floor show?” He gives 
me a dirty look and collects three 
bucks from the guy next to me. “Boy,” 
I thinks, ‘‘this is a pretty good racket; 
3 bucks for 30 cents worth of grub.” 
But then I thinks, “Oh, well, it goes 
on the swindle sheet, so wotthehell.” 
I’m still hungry when one of the big 
shots at the speaker’s table begins 
to rap a knife against a water glass. 
After 3 or 4 tries, the guys finally 
stops gabbin’ and he announces that it 
is a great privilege to have the honor 
of addressing this wonderful meeting 
and to be able to introduce the 
speaker. Before doing this he wants 
to introduce the other guests at the 
speaker’s table. So each bozo stands 
up, grins a sickly smile as_ their 
names are called and sit down again. 
This is all very inspiring, I guess. 
Then Krump gets up and clears his 
throat. ‘““Members and guests of the 
East-West Power Conference,” he 
warbles. “It is indeed a great priv- 
ilege to address this splendid gather- 
ing of ingineers. Engineers are the 
lifeblood of the country, the bedrock 
of our civilization, etc.’”’ By this time 
I get the idea that ingineers must be 
pretty sharp. Don’t all these guys 
say so? Well anyway, Krump tackles 
“Whither Democracy” with a ven- 
geance. He doesn’t mess with it. He 
brings in Russia, he slings in free- 
dom of speech, he lambasts_ the 
Bolshevicks. Krump knows he’s good. 
He bangs on the table. He glares at 
the audience. “Where would we be 
today,” he shouts, “if we ate Borsch 
as a steady diet? No sir, plain old 
vegetable soup was good enough for 
my grandpop and it is good enough 
for me. (Great Applause) After a 
half hour, Krump wipes his brow and 
sits down. I still don’t know “whither 
democracy” but everybody says it 
was an inspiring speech and so I 
guess I musta fallen asleep during 


‘ part of it. 


Atomic Energy 

Next, we piles into the afternoon 
session. Some guy is to tell us about 
atomic energy. I wants to hear this 
because I figure if I can rig up our 
plant to use this here atomic energy, 
we will save on our coal bill and I'll 
stand in pretty square with the boss. 
And anyway, this is to be an “illus- 
trated” lecture—the guy is going to 
show a Navy film called “Operation 
Crossroads.’ The guy what gives the 
lecture is a little shrimp,—guy by 
the name of Bramer, or something— 
maybe it is Cramer. He is supposed 
to have been at Bikini but it seems 
we is just wastin’ the taxpayers 
money by sendin’ guys like that to 
Bikini because the first thing he says 
is that he is not goin’ to talk about 
Bikini since the talking film will tell 
all about that. So he start in on 
atomic energy; he jabbers about a lot 
of things, like neutrons, isotopes, 
chain reactors, k factors and a lot 
of other crazy things no one every 
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heard of. One guy in the audience 
yells—“Get down to earth pal, you’re 
way over our heads.” This sort of 
floors the poor guy and I feel sorry 
for him—a little. But then ignorant 
goofs like that should not be allowed 
to speak to a bunch of ingineers like 
us. Well anyway, he keeps on slingin’ 
neutrons until everybody is half 
asleep and nobody knows what he is 
talking about. Finally, he is through 
and says, now we’ll see and hear the 
picture. So the lights go out and 
the picture starts. First there is a 
lot of airplanes flying around like 
crazy; then there is a flash of some 
naked native talking to a bunch of 
other naked natives—but no sound 
comes out of the movie. “Where is 
the sound?” somebody yells. So 
there is a lot of commotion back 
where the moving picture machine is 
and then some guy runs up to the 
stage and bangs on the loud speaker 
but it only grunts. No sound comes 
out. In the meantime, the picture 
runs on; airplanes flying like crazy, 
ships milling around, a couple of shots 
of some goats, a lot of brass hats, 
a picture of a pig, but no sound. 

Finally, the guy what is supposed 
to have been at Bikini gets up and 
tries to tell what the picture is all 
about but I don’t think the poor bozo 
ever seen it himself because he don’t 
know nothin’ about it and he finally 
sits down. So the picture runs out! 
No sound. 


Then the chairman comes out on 
the stage and thanks this guy Framer, 
or Bramer or whatever his name is 
and says he is sorry there was no 
sound but they just found out that 
the phototube in the moving picture 
machine was burned out. Ingineering 
sure is great. But I still don’t know 
nothin’ about atomic energy and so 
I can’t surprise the boss. 


Gas Turbines is Coming 

Well, I thinks, if the atomic energy 
talk was a flop, the next one won't 
be. This is on gas turbines. Now, 
this here gas turbine is supposed to 
be pretty hot and I figure if I can tell 
the boss about it, sell him on the 
idea of putting one in, we can just 
junk our boilers. The guy what gives 
this is a professor of some sort and 
when he gets up he gives the audience 
the once over and then sails into 
a whole mess of curves which he 
throws on the screen. Boy, I never 
seen such curves—not even on Mich- 











The rubber duck keeps bouncin’ off my 
plate 
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igan Boulevard. They go crosswise, 
up and down, some are wavey and 
some make circles. The prof talks 
about heat cycles, fluid masses, en- 
thalpy, about everything except gas 
turbines. Finally I gets the idea that 
nobody so far has got one of these 
here gas turbines except some oil 
refineries. So I guess I got to stick 
to my old non-releasing corliss engine 
for some years to come. 

By that time I gets pretty disgusted 
and I am about to tell Pete to call 
them dames he mentioned when the 
chairman announces a paper on 
spreader stokers. Boy, this is just 
up my alley! I been trying to sell 
the boss on the idea of getting one 
of these here spreader stokers for 
over a year but so far he don’t wise 
up. What’s the matter with the shovel 
you’re using he always says. I try 
to tell him that it is out of date, that 
things is done automatic now. But he 
don’t listen. So the fellow on the 
stage shows how swell these here 
spreader stokers are and how much 
money you save by putting one in. 
Boy, I says to myself, here is where 
you can get in square with the boss. 
I makes notes of the savings the fel- 
lows says we can make. 


I Makes a Contact 


That night, I attends the banquet. 
All the big shots is there and they 
all look as if they had a couple of 
snifters before they came. There is 
also some dames but they don’t ap- 
peal to me and I keep wondering 
about the tomatoes Pete said he had 
lined up. But it was too late—I paid 
5 bucks for a ticket to this shindig 
and I’m goin’ to get my money’s 
worth. There is more big shots at 
the speaker’s table this time and they 
is all dolled up in soup and fish. I 
feels a bit lonely; Pete is not with 
me. Anyway I resolves to make some 
“contacts”—contacts is very impor- 
tant at these here engineering 
meetin’s. So I sits down at a table 
where two other fellows is sitting. 
They look sort of forlorn too. “I’m 
Bill Updraft,” says I, sticking my paw 
out. ‘Plestamecha,” retorts one of 
the guys. “Watcha think of the 
meetin’? Great I tells him—its a 
great privi,” but I catches myself— 
it don’t sound original. “I mean its 
a great meetin’.” 

“Yeah,” he says, “it’s a great 
meetin’ all right; have some celery. 
You an engineer?” 

“Yep,” I snaps back. “I’m chief at 
the Cleanum Laundry over at Peoria. 
Where’s your plant?” I asks him. 

“Oh,” he says, “I ain’t got any 
plant. I work over at the Royal Drug- 


The Doc slings a mean vocabulary 


store—I ain’t an engineer but my 
uncle is—he just gave me the ticket 
to this shindig; told me I could get 
a good feed.” 

A soda jerker! Well, I thinks, here 
is a good contact if you are interested 
in jerkin sodas. Anyway, he’s a nice 
enough young feller and in the course 
of the evenin’ he gives me the low 
down on how to make money in a 
drug store. There’s a lot of inter- 
estin’ angles to it. 

The chow ain’t too bad at this feed, 
except that the rubber duck they put 
on my plate keeps bouncing off every 
time I sticks my fork in it. Pretty 
soon the MC at the table where the 
big shots are, stands up and makes 
a lot of wise cracks, some of which 
got whiskers on them, but everybody 
laughs anyway. Then he quits kiddin’ 
and tells us what a privilege it is 
to address the meetin’ and what an 
honor it is to introduce his old friend 
Dr. Aloysious Crankshaft. The Doc, 
he says, is going to speak on “The 
Ingineer’s Place in Society.” 

The Doc is a live wire. He snaps 
up on his feet in two shakes of a 
lamb’s tail and after telling us what 
a great privilege it is to address this 
gathering of ingineers, he yanks a 
bunch of papers out of his pocket 
and starts to read. Boy, he sling a 
mean vocabulary, if you know what 
I mean. He don’t begin with the dis- 
covery of fire—he just starts in at 
the beginning where just some dust 
is swirling around in the cosmos, 
whatever that is. He brings in the 
dinasaurs—them big lizards you see 
in the Sunday papers—he tells about 
the ice age and rings in some guy 
by the name of Cromagnon or some- 
thin’; some mick, probably. Then, we 
get to Egypt and the pyramids—the 
guys that built these rock piles he 
tells us was ingineers. Pretty soon 
Columbus sails across the ocean and 
discovers New York—Columbus, he 
guesses was an ingineer. 


Throw the Politicians Out 


By this time a lot of the guests is 
asleep—full of rubber duck—but the 
Doc never stops. He reads away. 
The steamboat comes in but first the 
Doc tells about Jim Watt who sits 
by the fire and watches a tea kettle. 
He was an ingineer. Finally the Doc 
gets to politics. It seems these here 
politicians what is running the coun- 
try don’t know enough to get in out 
of the rain. They is runnin’ every- 
thing wrong. What we need is some 
ingineers in politics. Ingineers should 
throw the politicians out and get the 
jobs for themselves. It sounds like a 
good idea to me and maybe when I 
gets back, I will tell the boss, I’m 
thinkin’ of carvin’ out a political ca- 
reer—maybe that will scare him into 
buyin’ one of these here spreader 
stokers. 

By the time the Doc sits down, the 
evenin’ is worn out and so is most 
of the guests; but not the Doc. He 
will be glad to answer questions, the 
MC says. But nobody has got any 





Meet Mr. Smaltz of the Edison Power Co, 


questions so the shindig breakes up, 
I hear some guys talkin’ about the 
Doc’s speech—it was an_inspirin’ 
speech. Maybe they meant expirin’, 
The next mornin’ I gets down to 
the meetin’ room bright and early. 
It is supposed to start at 9 am but 
when I gets there nobody is around. 
I guess most of ’em is got the head- 
ache so I sits down and pretty soon 
some other guys come in. By the time 
the meetin’ starts at 10:15 am there 
is only a handful in the room. There 
is a paper on Hydro plants in Florida 
and another one on the Design of 
150,000 kw turbines. I ain’t never 
been in Florida and the 150,000 kw 
turbine is a little big for our laundry 
so after a while I wanders out into 
the hall where I runs into Pulverizer 
Pete. He looks sort of bedraggled 
but he slaps me on the back and 
says, “Boy, Oh Boy, you shuda bin 
at the French Casino wid us last 
night.” I grins, and says ‘Maybe I 
should.” and I ain’t kiddin’. 


Back in Peoria 


I feels a little better the next day, 
back in Peoria, and know I can talk 
the boss into getting that stoker. I 
am goin’ to be smart though and 
work the political angle first—sort of 
scare him into it. When I get to the 
plant there is a guy in his office with 
a brief case full of papers. The boss 
spies me outside the door and yells, 
“Come in here Bill, want you to meet 


‘ this feller.” 


So I walks in dignified like and the 
boss says, “Well, Bill, how was the 
power conference ?” 


“Swell boss,” I tells him. “Very 
swell. It was a great privilege—’” 
But I stops myself. ‘By the way, 
Boss,” I goes on, “I been thinkin’ of 
carvin’ out a political career for my- 
self. There is great opportunities in 
Washington, for good ingineers.” 

I looks to see his face drop, but it 
doesn’t. Instead, he sort of perks up 
and says, “Well, that’s fine. Bill, I 
want you to meet Mr. Smaltz of the 
Edison Power Co. Mr. Smaltz has bin 
tellin’ me how much money we can 
save by buyin’ their electric power 
and he is going to take our engine off 
our hands without chargin’ us any- 
thing extra. I signed the contrak yes- 
terday while you was at the power 
conference. ’Course, we’ll need a jani- 
tor and I was going to give you the 
job but since you’re going to Wash- 
ington, you won't need it.” 

Boy, Power Conferences is great! 
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SELECTING THE RIGHT 
PUMP FOR THE JOB 


By PAUL C. ZIEMKE 


WITH A WIDE variety of pumps 
available these days it is the smart 
man who does a bit of shrewd market- 
ing when out to purchase that new 
pump. A unit selected to suit the pe- 
culiar needs of the installation will 
render long years of service and at a 
minimum of upkeep cost. 

In addition to lakes, creeks or riv- 
ers, cisterns or wells, we have the 
artesian type well where the water 
must still be pumped the final several 
feet to bring it to surface or the 
standpipe. One of the important con- 
siderations is the depth at which the 
water is located and the so-called 
“draw down” which means the mean 
level to which the water will lower 
when pumped steadily. To lower a 
draw down will hamper the pump effi- 
ciency seriously since the best per- 
formance is above 22 ft. 


Shallow well pumps are to be found 
in the centrifugal and reciprocating 
models. For the small installation the 
reciprocator with outboard motor and 
V belt drive will serve nicely, yet for 
the larger installations the centrifugal 
unit will be most acceptable. With 
the latter no belts or reciprocating 
parts are required since the motor 
couples directly to the pump and 
drives it at motor speed which is 
usually 1750 rpm. The only moving 
parts then are the motor rotor and 
the pump impeller. Both of which are 
well-nigh indestructible. 


Either float switches in the stand- 
pipe, or pressure type mercury 
switches control these pumps day in 
and day out with never a bit of care 
other than the placing of a few drops 
of oil or the cleaning of a blackened 
contact. 


The next class is the jet pump 
which handles wells from 20 to 100 ft 
or better in depth. The jet pump is 
really a centrifugal pump. It only 
differs in the respect that a jet has 
been added so that it can function at 
depths beyond the reach of mere suc- 
tion alone. The jet is submerged and 
connected to the pump with a double 
pipe line. The extra pipe is required 
in order to carry the high pressure 
stream of water from the pump and 
which picks up additional water at 
the jet and returns it to the pump 
over the other pipe. Various jets are 
available for the best efficiency at dif- 
ferent depths. The jet pump can be 
used at a shallow well as an outside 
mounting jet can be had for driven 
wells or low pressure jets for the cis- 
tern or dug type wells. 


_For depths beyond the reach of a 
Jet pump a deep well head will be the 
only choice. Unlike the previously 
mentioned pumps, this unit must be 
mounted directly over the well. The 
head supplies the motion to the cylin- 
der at the bottom of the casing through 









a rod which links them together. A 
shelter is required to protect the head 
from weather and freezing. 


Now to determine the proper ca- 
pacity of pump required. It is nota 
good practice to estimate too low and 
outgrow the pump. You will be in- 
stalling modern bathroom, kitchen and 
laundry equipment that will require 
additional capacity. A larger pump 
will require the bigger investment but 
it will not have to operate as much to 
fill the tank with water, consequently 
insuring a longer life and plenty of 
reserve for fire protection. 

The average daily requirement per 
person is 40 gal; each milk cow, 25 
gal; each dry cow or steer, 12 gal; 
each horse, 10 gal; every 100 chickens, 
10 gal; each hog, 3 gal; each sheep, 
1% gal. Sprinkling with a % in. hose 
requires 200 gal per hr; % in. hose, 
300 gal per hr. 


With this information you can esti- 
mate your water requirement for a 
24 hour period. Unfortunately, this 
demand does not occur at a steady 
rate, instead, water is required at 
peak periods which average up to 





about 4 hours. Therefore, divide your 
total daily need by 4 in order to find 
the pump capacity required in gallons 
per hour. For example, you use 1400 
gallons per day, you will need a pump 
of at least 350 gallons per hour ca- 
pacity. 


PREFABRICATED CHIMNEY 


PREFABRICATED CHIMNEY made of 
pre-cast circular sections of 2 ft lengths 
consists of a 7 in. chimney-tile liner 
surrounded by a 3 in. thick wall of 
masonry-type insulation. The assem- 
bly includes a ceiling or foundation 
support, the required number of sec- 
tions, and a housing at the roof. 
Sections are joined by high-tempera- 
ture chimney cement. Clamps at each 
joint make the structure monolithic 
when installed. One unclamped top 
joint provides relief in the event of 
settling of the supporting structure. 
The chimney may be installed in two- 
story structures. The chimney has 
been found to be free from fire haz- 
ards. 

























































































“The Chief here wants to know when the wedding will be—he says you been 
proposing to his daughter with smoke signals.” 
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Mechanical Erosion of 
Thermometer Stems 


A practical discussion of methods for overcoming 
erosion of metal thermometer stems and wells 


By A. H. LAMB, Chief, Relay G Thermometer Engineering Div., Wes- 


ton Electrical Instrument Corp. 


HE MECHANICAL EROSION of 

thermometer stems, thermowells 
and protective sockets by the impact 
of solid particles conveyed by air blast 
or suction is a particularly troublesome 
problem in many plants, but one which 
can be readily overcome by fairly simple 
means. 

When one considers the similarity 
between air blast conveying systems and 
the familiar sand or grit blasting where 
the intention is to provide a controlled 
abrasion to clean surfaces or otherwise 
prepare them for subsequent operation, 
it becomes apparent that the same type 
of erosion can be anticipated. Erosion 
caused by particles in the air blast 
conveying system is continuous and un- 
controlled and may cause considerable 
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POWDERED 
COAL 


Fig. 1. Thermometer can be installed in the 
heated air stream just before the powdered 
coal is injected 


























Fig. 2. Using the thermometer to indicate 
surface temperature 
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Fig. 3. Sketch showing the use of the ther- 
mometer with a protective socket 
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and a heavy-duty socket may last six 
months to a year or two. Since the de- 
struction is one of pure mechanical 
abrasion and tear and certainly not of 
thermometry, the solution is one of 
simple mechanics. 


Solution to the Eroding Problem 


The best solution where applicable 
is to place the thermometer stem or 
socket where it will not contact the 
coal particles in the heated air stream 
just before the powdered coal is jn. 
jected into the furnace. This is shown 
in Fig. 1. Next best from the accuracy 











= 





Fig. 4. If the ther- 
mometer can not be 
moved it is recom- 
mended that deflec- 
tors be installed as 
shown 


damage before detection. While ducts 
of such systems are generally designed 
with this problem in mind, the acces- 
sories such as thermometers are neces- 
sarily designed for the primary function 
temperature measurement, and must be 
protected against mechanical erosion by 
some means of installation designed to 
minimize the effect of such abrasion. 


Powdered Materials Most Troublesome 


Of the various pulverized or powdered 
materials such as coal, coke, lime, 
cement and similar substances handled 
and moved by suction or blowing, and 
of which temperature determination is 
of importance, pulverized coal and coke 
are by far the most troublesome. 

It is common practice to preheat the 
air and powdered coal mixture before its 
entrance into the combustion chamber 
by admitting heated air into the con- 
veying ducts. The mixture is main- 
tained at a temperature of 275 to 300 
F or thereabouts, but generally not 
above 350 F because of the danger of 
pre-ignition which might blow out or 
severely damage part of the furnace. 

The correct operation of the ther- 
mometer is, therefore, very important, 
even critical, so that it behooves the 
operator to see that it is installed prop- 
erly for permanently accurate tempera- 
ture indication. The only damaging in- 
fluence encountered in this type of in- 
stallation is the eroding action of the 
powdered coal as it hits the stem or 
socket. If placed directly in the stream 
of powdered coal, the wall of a stem 
may wear away completely in a few 
days, a regular socket in a few weeks 
standpoint is to use the thermometer 





DIRECTION 
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DIRECTION 
OF FLOW 


as a surface thermometer outside of 
the housing as shown in Fig. 2. By at- 
taching the thermometer in such a man- 
ner that the stem rests against the 
outside metal surface and covering with 
a patch of insulation, the thermometer 
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Fig. 5. This sketch illustrates the use of the 
thermometer with and without its protective 
socket 























Fig. 6. The use of the short stem ther- 
mometer is another solution to the erosion 
problem 
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Fig. 7. Photograph illustrating the effects of improper installation of an industrial 
thermometer (a) and a smaller socket similarly eroded (b) 


will indicate skin or surface temperature 
which in most cases will be within a 
few degrees of actual powdered coal 
temperature. If for some physical 


reason the thermometer must be placed 
where the stem will be in direct con- 
tact with the powdered coal, certain 
minor variations in adapting the ther- 


mometer may alleviate the erosion. A 
heavy-duty thick-walled socket may be 
used or a suitable baffle or deflector can 
be installed. This is shown in Figs. 3 
and 4. The socket or thermal well need 
be used only if it is desired to be able 
to remove the thermometer without 
leaving the resulting opening. This is 
shown in Fig. 5. 

In some installations the use of a 
short steam thermometer has given very 
good results in retarding erosion by 
keeping the stem out of the direct flow 
of coal. Figure 6 shows the installation 
of such a short-stem thermometer. 

One or more of the above schemes 
should afford adequate protection for 
the thermometer against erosion and 
also against larger stray pieces of coal, 
slate, iron, etc. and in the long run 
maintenance costs will be reduced. But 
more important, the thermometer will 
be permitted to perform its intended 
function to measure temperature cor- 
rectly and accurately and to protect 
life, property and profits. 





INDUCED DRAFT USED ON STANDBY LOCOMOTIVE BOILER 


WHEN THE ELLIOTT COMPANY at 
Jeannette, Pa., decided to modernize 
its boiler house, the problem of 
standby or emergency boiler capacity 
during the changeover from old to 
new boilers was solved by leasing an 
old locomotive from the Pennsylvania 
Railroad. The picture shows how the 
locomotive was backed into the boiler 
house along side three old hand-fired 
boilers where it is easily taken care 
of by the firemen. To get better re- 
sults from the locomotive boiler, the 
induced-draft fan from the first old 
boiler which was removed was placed 
on the roof of the boiler house and 
connected up to the front end of the 
locomotive as shown. 

In addition to the generation of a 
part of the electric power require- 
ments of the plant, the Elliott Com- 
pany boiler house furnishes steam 
for the testing of turbines, blowers, 
steam jet ejectors and turbochargers. 
This testing requires large quantities 
of steam at irregular and unpredict- 
able intervals. 

The two modern boilers being in- 
Stalled, rated capacity 140,000 lb per 
hr, will generate steam at 650 psi, 
825 F. Pressure-reducing valve and 
desuperheater stations on the test 
floor will give the required wide 
range of steam conditions below the 
constant boiler operating conditions. 

Boilers will be equipped with 
spreader type stokers to burn local, 
medium-quality, fine bituminous coal. 
Related equipment includes new 
€conomizers, Venturi stacks, coal and 
ash handling apparatus, coal bunkers, 
dust collectors, automatic control, 
feedwater conditioning and heating 
equipment. Included is an Elliott 
deaerating feedwater heater, an El- 
liott desuperheater, and Elliott mo- 


tors and turbines for driving the 
boiler-feed pumps and the forced- 
and induced-draft fans. Two Elliott 


300-hp motors will drive compressors 
which are being installed along side 
the new boilers. 





View at the boiler plant at the Elliott Co. at Jeannette, Pa., showing the locomotive used 
as an emergency boiler and equipped with an induced draft fan 
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Practical Application of the 
Mollier Diagram --1V 


Characteristic diagrams of 2 and 3 circuit regenerative water 
cycles . . . Practical examples of a 100 per cent thermal efficiency 


cycles . . 


By WALTER HEIDECKER 


HE RANKINE cycle, usually taken 

as the ideal for the production of 
steam power, is not the most efficient 
method of turning heat energy into me- 
chanical energy. Only a part of the heat 
that is added in the boiler can be con- 
verted to mechanical energy and thus 
be called available energy. The heat 
which brings the water to the boiling 
point (heat of the liquid) of course, can 
not be converted to mechanical energy 
and is unavailable. 

A common approach to the problem 
of increasing thermal efficiency was to 
increase the superheat. Exactly the 
same result may be obtained in the per- 
centage figure representing efficiency by 
decreasing the heat added in the boiler 
as “heat of the liquid.” This can be 
accomplished by adding the heat to the 
feedwater before it enters the boiler, 
the source of the heat being partially 
expanded steam which is condensed in a 
heater, the feedwater being the coolant. 
It is desirable to use wet or saturated 
steam for this purpose otherwise we 
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CB = 1530 BTU 
CF = 700 BTU 
cH * 700 BTU 
AF = 630 BTU 
HB = 830 BTU 
H = BOILING POINT 





RANKINE CYCLE ABCF 
EFF SCF+CBs 46% 
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Fig. 1. Characteristic diagram of the Ran- 
kine cycle of a power plant generating steam 
at 3206 psia, temperature of 1230 F 


. Examples of a 100 per cent thermal efficiency cycle 


would be wasting our available heat 
energy for feedwater heating. 

To further illustrate these principles, 
Fig. 1 is the characteristic diagram of 
the Rankine cycle of a power plant 
generating steam at 3206 psia and at 
a temperature of 1230 F. The Rankine 
cycle efficiency is about 46 per cent. 
Less than half of the heat “BC” is 
available for conversion to mechanical 
energy. Increasing the initial pressure 
also increases the unavailable heat 
“BH.” Now if “BH” (heat of the 
liquid) could be recovered from “AF” 
and could be added to the feedwater 
before it entered the boiler, the thermal 
efficiency of the cycle would be CF + 
CH which would be 100 per cent. 


A More Practical Example 

Some readers might like a more prac- 
tical example of a 100 per cent thermal 
efficiency cycle. Fig. 2A is a diagram 
of a power plant in which the steam 
flow is divided at “C,” 10 per cent pass- 
ing through a small auxiliary turbine 
after which it exhausts into an auxiliary 
condenser (heater) the coolant being the 
feedwater. Fig. 2B is the cycle diagram 
and Fig. 2C is the flow diagram from 
which the combined efficiency of both 
turbines is calculated. The shaded areas 
indicate the heat that is returned to the 
boiler, the lower one being the heat of 
the liquid in the condensate and the 
upper one being the total heat in the 
exhaust steam of the auxiliary turbine. 

The cycle upon which the auxiliary 
turbine operates fulfills all of the con- 
ditions of 100 per cent thermal effi- 
ciency outlined in the previous exam- 
ple. Although the auxiliary turbine may 
have an engine efficiency of only 50 per 
cent, neglecting small losses, its thermal 
efficiency is still 100 per cent as all of 
the heat not converted to mechanical 
energy is returned to the boiler. Of 
course, the main turbine operates upon 
the Rankine cycle. Combining the effi- 
ciency of the two cycles in the flow dia- 
gram, Fig. 2C, we have 253 Btu (total 
heat converted to mechanical energy) + 
1117 Btu (total heat transferred to 
feedwater in boiler) = 22.65 per cent. 

If the auxiliary turbine exhausted into 
the main condenser, the combined ther- 
mal efficiency would be 253 Btu + 1230 
Btu = 20-57 per cent. As the saturation 
temperature is 397 F (boiling; point at 














_ 1040 BTU 








Fig. 4. This diagram shows how the admission 

of steam at some point other than the first 

row of nozzles changes the condition line of 
the turbine 


240 psi) it would be logical to heat the 
feedwater to about 380 F before it 
enters the boiler. The reason why this 
is not done in commercial installations 
is explained by referring to Fig. 2A. 
Note that the feedwater, before enter- 
ing the boiler, passes through a flue gas 
heater recovering heat from the flue gas, 
heat that would otherwise have to be 
charged against the power plant as a 
total loss. Due to the saving in waste 
heat and the resultant increase of boiler 
efficiency, this heater is known as an 
“economizer.” It also acts as a stabil- 
izer; when the feedwater is cold more 
heat is transferred from the flue gas 
decreasing the stack gas temperature. 
When the feedwater is hot less heat is 
transferred from the flue gas due to the 
lowered temperature differential between 
the flue gas and the feedwater. 


Progressive Feedwater Heating 

To secure maximum efficiency the 
feedwater should be heated progressive- 
ly. This requires a heater for about 
every 70 F increase in the feedwater 
temperature. Turbine designers solved 
this problem by tapping the main tur- 
bine casing at regular intervals and ex- 
tracting steam for the heaters. Electric 
motor drives were substituted for the 
small turbines as they required less 
attendance. The use of the small tur- 
bine was justified only when it acted as 
a pressure reducing valve delivering 
steam at a required lower pressure not 
supplied by the main turbine. 
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Fig. 2. A, B and C represent the practical example of a 100 per 
cent thermal efficiency cycle 


Fig. 3A is a diagram of a power plant 
operating on a 3 circuit cycle. The tur- 
bine has 2 extraction points supplying 
steam at 32 psia and 7 psia to the feed- 
water heaters. The condensed steam 
drains back to the hotwell entering be- 
low the water level, boiling the con- 
densate at 102 F. The heat drop in the 
drainage “QA” (Fig. 3B) is lost to the 
condenser and must be subtracted from 
the total heat contained in the extracted 
steam. The method of constructing the 
flow diagram is simple. The turbine is 
divided into three sections (Fig. 3A) 
all of the steam at “C” passing through 
the No. 1 section to “E.” The heat con- 
verted to mechanical energy and the 
heat extracted to the heater is sub- 
tracted and the remainder passes on to 
the second section. This procedure con- 
linues regardless of the number of sec- 
tions until the steam is exhausted into 
the main condenser. Note that 12 per 
cent of the steam passing through the 


QL Z 


heaters operates upon two 100 per cent 
efficiency cycles and the remaining 88 
per cent passes through all of the tur- 
bine which is operating upon a Rankine 
cycle. The overall thermal efficiency can 
be calculated from the flow diagram, 
Fig. 3C—257.4 Btu + 1111.2 Btu = 
23.18 per cent. 

The operator of a steam power plant 
generating electrical energy to be used 
for power and light is compelled by law 
to carry whatever load the public de- 
mands. To meet these peaks occurring 
on dark days, etc., the turbines are 
equipped with overload connections. 
This is an added throttle valve admit- 
ting header steam to the turbine at some 
point other than the first row of nozzles, 
usually the fifth or sixth. 

This admission of steam changes the 
condition line of the turbine (Fig. 4). 
“CKE” is the condition line with the 
overload connection open. “CN” rep- 
resents the throttling of the steam of 
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Fig. 3. Diagram of a power plant operating on a 3 circuit cycle. 
The turbine has two extraction points 


the overload connection. “MK” repre- 
sents reheat added to the steam enter- 
ing at “C.” 

“CK” is the condition line of the by- 
passed row of nozzles and “KE?” is the 
condition line from the overload con- 
nection to the exhaust. 





A NEW LAw in the State of Penn- 
sylvania prohibits producers, dealers 
or others from representing anthra- 
cite fuel as standard anthracite unless 
it conforms to standard specifications 
fixed by law. Maximum penalties 
which include fines and imprisonment 
are stipulated for offenders. The law 
applies to anthracite “sold, resold, 
shipped, delivered or marketed”. The 














standard specifications for buckwheat, 


rice and barley are the same as those 
published in the Coal Data section of 
the SMA Technical Manual. 
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The Causes of Knocks in 
Duplex Feedwater Pumps 


This problem is interesting because it deals with the dynamics of 
fluids and a machine in motion, and vanishes whenever the machine 
comes to rest. Types of knocks, mechanical knocks, vapor knocks 


By GEORGE HOLMAN 


Ed. Note: Sometimes a question in the 
Q & A Section arouses so much interest, 
because it applies to so many plants, that 
some one is prompted to write an article 
attempting to cover the problem com- 
pletely. 


HE CAUSES of knocks in a du- 

plex hot water pump fall into two 
natural classes, mechanical knocks 
and fluid knocks. Mechanical knocks 
are caused by misfitting or malad- 
justed pump parts. Except for the 
hammer of water when reversing its 
direction of flow, found usually when 
the air chamber has lost its air cush- 
ion, or in pumps having no air cham- 
ber, fluid knocks are vapor knocks. 
They include those caused by air en- 
tering the suction pipe, as well as 
those due to vapor evolved from the 
liquid. Vapor knocks may be traced 
to faults in installation, design, or 
repair, and to the conditions under 
which the pump must operate. 

The impact which gives rise to an 
audible knock may be metal against 
metal, metal against water, or water 
against water. Although it is a very 
active agent in the causes of knocks, 
the elastic nature of vapor prevents 
it from being a direct agent in actual 
impact. It supplants liquid in the cyl- 
inder, however, and causes the pump 
to knock by sudden release of load 
on the moving piston or plunger. 
Knocks traceable to air or other gases 
entrained in the water occur even 
when the water is cold. But knocks 
due to evolved vapor happen only 
when the water being pumped is 
warm. 


A. MECHANICAL KNOCKS. 


Common knocks of a purely me- 
chanical nature, distinct from the ac- 
tion of any vapor, have the foilowing 
causes: 

1. Steam piston striking head or 
rod end of cylinder, due to rod being 
too long, or to piston misset on rod. 

2. Plunger striking head or rod end 
of cylinder (inside packed), water 
piston striking head or rod end of 
cylinder (piston-type pump), or 
plunger striking web between cylinder 
compartments (outside packed). 

3. Rod nut loose and striking steam 
cylinder head or water cylinder head. 

4. Steam piston, water piston, or 
plunger loose on rod or yoke. 

5. Worn steam cylinder, with piston 
ring striking ridge at end of piston 
travel. This may occur where no over- 


travel of rings into the clearance 
space has been allowed for, or where 
clearance has been eliminated by deep 
reboring of cylinder. 

6. Packing too tight on unevenly 
worn water piston, plunger, or rod, 
and with water cylinder, plunger, or 
rod worn unevenly. Friction restrains 
movement when larger diameter 
passes through packing. Free slippage 
of the smaller diameter part through 


the packing causes the impact and 
knock. 

7. Water slippage past loosely 
packed piston or _ inside packed 
plunger. 

8. Loss of discharge head, as by a 
broken discharge line. 

9. Suction valve sticking open or 
leaking badly. This has the same ef. 
fect as loss of head. The water flows 
back into the suction pipe, and does 
nothing to load the piston and keep 
it from striking the head. 

10. Pump speed too great. 


B. VAPOR KNOCKS. 

If the pump is above the source of 
supply, vapor knocking when pumping 
hot water commonly occurs. The fol- 
lowing are common causes: 

1. Negative suction head (lift) too 
great for the temperature of the 
water being pumped. Conversely, 

2. Water temperature too high for 
height of lift. The lower the tempera- 
ture of the water, the higher the suc- 
tion stroke of the pump can lift it. 
Assuming sea level atmospheric ba- 
rometer reading of 30 inches of mer- 
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Fig. 1. How a vapor knock can occur with positive suction head and pressure in the 
supply vessel 


. Engine driving a compressor drops load. 
Much less exhaust steam is discharged 
from engine. 

C. With only a fraction of normal exhaust 
steam entering it, the pressure in the 


op 


heater, at constant butterfly valve setting, 
falis from 6 psig to zero gauge. 

D. With drop in total pressure upon it, the 
feedwater cools itself from 230 F te 212 F 
by flashing part of water into vapor. 

E. This vapor evolved from hot water by 

drop appears first as millions of 





P e 


tiny bubbles in suspension in the water 
of ihe heater and in the suction pipe to 
the pump. These move to the surface of 
the water in the heater. Those in the 
water in the suction pipe, however, form 
larger vapor pockets which are ¢ 
into the pump, and cause it to knock. 


F. By loss of exhaust steam pressure in the 
heater, pressure at pump inlet falls from 
12 psig (.43 x 14 plus 6 psig) to 6 
(.43 x 14). 
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cury, no friction in the suction pipe 
or valve ports, no weight of suction 
valves and no spring tension on them, 
and no entrained gases in the liquid, 
very cold water may be lifted a theo- 
retical maximum of 34 feet. This 
varies downward to zero feet for 
water at 212 F. 

If any attempt is made to draw 
boiling water up a suction pipe above 
the level of its surface, the pipe fills 
with the vapor the water gives off. 
Since this vapor is at a pressure al- 
most as high as that of the atmos- 
phere, no vacuum can be created. The 
pressure of the atmosphere on the 
surface of the liquid cannot force the 
water upward into the pipe against 
the equal pressure of the vapor al- 
ready there. 

3. Elevation of the _ installation 
above sea level. As the distance above 
sea level increases, the pressure of 
the atmosphere decreases. This re- 
duces the theoretical lift of cold water 
much below 34 feet. For hot water 
the possible lift it very much less. 

4. Fall in barometer. If a pump 
installation can just raise water of a 
given temperature the required dis- 
tance without knocking, any fall in 
the barometric pressure may cause 
the pump to knock. Since the lift is 
usually invariable, knocking caused 
by atmospheric pressure drop can be 
stopped only by lowering the water 
temperature. 

As will be shown later, the follow- 
ing causes of vapor knocking may be 
present even if the source of supply 
is at the same level, or situated above 
the pump. They are especially impor- 
tant, however, if the suction head is 
negative: 

5. Suction pipe, or section of it, too 
small for capacity, or demand by the 
pump. The amount of vapor formed 
from water of a given temperature 
depends upon the pressure, or lack 
of it, in the cylinder, not the supply 
vessel. Any appreciable pressure drop 
in the suction pipe may result in ex- 
cessive vapor formation from _ hot 
water. 

6. Partly throttled suction line 
valve. This produces pressure drop in 
the same manner as the line being too 
small. On passage from the higher 
pressure above the valve to the lower 
pressure below it, flash vapor will 
form from very hot water. 

7. Obstruction in suction pipe. This 
causes pressure drop, and consequent 
vapor formation, in the same manner 
as a throttled valve. 

8. End of suction line not sub- 
merged deeply enough in the supply. 
Eddies form over the intake, and 
carry air into the suction pipe through 
their vortices. Large quantities of air 
act much like vapor. 

9. Inleakage of air into the suction 
pipe at joints, valve stem packing, etc. 
This is possible with the supply higher 
than the pump, as when speed of 
pump is great or when pressure drop 
Causes parts of the suction stream to 
fall below atmospheric pressure. How- 





ever, it is probable only when the 
supply is lower than the pump. - 

10. Suction valve orifice too small 
for pump capacity. This is the equiva- 
lent of an obstruction in the suction 
line. 

11. Suction valve not opening fully. 
This permits moving plunger or piston 
to form high vacuum behind it at 
start of stroke, with high vapor re- 
lease from hot water in the cylinder. 
On the return stroke the plunger or 
piston may move too rapidly through 
the elastic vapor and strike the still 
moving water. The impact may cause 
a sharp knock. 

12. Suction valve springs too strong, 
with formation of high vacuum behind 
plunger before valve opens. Results 
as above. 

The following causes of vapor knocks 
may be found at the supply vessel: 

13. Supply vessel not suitably 
vented. The vessel may become vapor 
bound. A too small vent produces the 
effect of lowering the source of sup- 
ply. If the vent is absent, the pressure 
of vapor evolved from the liquid, or 
supplied from a separate source, must 
supplant atmospheric pressure in mov- 
ing the liquid to the pump. 

14. Fall in pressure of the vapor 
on the water supply. This may act to 
cause vapor knocking, especially if the 
supply is kept normally under press- 
ure above atmospheric, and the tem- 
perature of the water above 212 F. 


Analysis of these causes of vapor 
knocking show that Nos. 5, 6, 7, 10, 
11, & 12 are due to pressure drop 
between the supply and the pump. 
They may be lumped together as re- 
stricted flow. Like the intake of air 
into the suction pipe, restricted flow 
can cause knocks due to vapor evolu- 
tion, regardless of the relative posi- 
tions of pump and supply. If great 
enough, pressure drop may offset a 
positive suction head. 

Figure 1, shows how a combination 
of factors, such as restricted flow and 
a fall in pressure on the supply, may 
cause vapor knocking, although the 
supply is above the pump and has a 
plenum above it. The installation is 
common. The boilers are fed by a 
duplex pump, and the feedwater is 
raised by a centrifugal pump from the 
hotwell to an “open” heater. Water 
is heated by an engine driving an 
air compressor. The pressure in the 
heater is governed by a manually 
operated butterfly valve. 


When heavily loaded, the engine 
gives off large quantities of exhaust 
steam, all of which must pass through 
the heater. With the outlet partly 
closed by the butterfly valve, a press- 
ure of 6 psig builds up in the heater. 
This is shown by the rise in the feed- 
water temperature to 230 F, a tem- 
perature of the water impossible of 
attainment at atmospheric pressure. 

During normal operation under load 
there is no vapor knock at the pump 
and no vapor formation, because the 
pressure in the heater adds another 
14 feet to the positive suction head of 


the water. When the load on the en- 
gine falls, there is much less exhaust. 
If the setting of the butterfly valve 
remains constant in throttling posi- 
tion, the pressure in the heater falls 
almost instantly. 

Since the exhaust steam pressure 
in the heater extends downward as 
far as the pump cylinders, its disap- 
pearance results promptly in the evo- 
lution of large quantities of vapor 
from the momentarily superheated 
water, and the water temperature 
falls to that corresponding with the 
steam pressure upon it, plus head 
pressure. It is this pressure drop, not 
the temperature drop instantly fol- 
lowing it, which causes knocking due 
to the presence of the evolved vapor. 

The knocking of the pump by such 
evolved vapor may continue until the 
water cools and the vapor condenses 
by heat loss to the air or surround- 
ings, or until the vapor in the suction 
pipe is carried through the pump by 
the cooler water from the heater. 
From this cooler water less vapor 
evolves, and the pump ceases to knock. 

This trouble can be eliminated in 
several ways. Keeping the feedwater 
temperature low is effective. If high 
temperature water is desirable, the 
butterfly valve should be closed more 
when the supply of exhaust steam 
falls, and reopened when the supply 
increases. 


Some non-mechanical pump knocks 
have their origin at the steam valves. 
Also, water in the steam supply can 
cause a knock in a pump, especially 
if the pump is operating at high speed, 
or the exhaust line is restricted. 

WITH A NEW feed heat dried to a 
surface moisture content of about 
11% per cent, coal sized to minus *% 
in. size can be cleaned in electro- 
static separators. Based upon labora- 
tory tests, one plant is said to be 
able to clean a raw coal feed con- 
taining 12-13 per cent ash to approxi- 
mately 4 per cent ash at the rate of 
25 tons per hour. 

A TURBINE HAS been developed to 
drive the fan of a unit heater. The 
steam first drives the turbine, then 
enters the radiator and is condensed 
before returning to the boiler through 
an open return system. 





THE RESEARCH and development 
program for the gasification and lique- 
faction of bituminous coal undertaken 
by the Pittsburgh Consolidation Co.. 
will include an oxygen plant as a 
part of the pilot plant to produce 
synthetic gas. Construction of the 
synthesis-gas plant is the first phase 
of the program to develop an eco- 
nomical method for converting coal 
to liquid and gaseous fuel by the 
Fisher-Tropsch method. In the pilot 
plant, finely ground coal will be con- 
verted to carbon monoxide and hydro- 
gen using steam and oxygen. It is 
estimated that the pilot plant will 
cost $500,000. 
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Is This Why We Have a 


Lumber Shortage? 


Again Mr. Brown reaches into his book of memories and comes up 
with this tale of the hapless Joe who worked against great odds for 
small wages and no thanks. Virtue triumphs in the end, however, 
so be patient with the over-patient Joe and hiss the villain all you wish 


By R. L. BROWN 


OMETIMES, it so happens, that 
\/ after a man has given a company 
all of the knowledge that he can pos- 
sibly obtain through years of experi- 
ence and hard study, the reward he 
gets is very small indeed. Also, this 
same man, because he is willing and 
ambitious, often has the heaviest bur- 
den to bear. This is the story of such 
a man. 

It happened a good many years 
ago, ’way back there in the twenties. 
This fellow—let’s call him Joe—was 
a young man when he first went to 
work for this particular lumber com- 
pany. 

Joe knew very little about steam 
power plants, in those days, but he 
landed a job in the boiler room at 
this sawmill plant as combination 
watchman and fireman. 

This mill was an ordinary-sized 
mill of about 85 thousand ft capacity 
in ten hours. The fireman had to work 
from six until six—twelve hours—but 
he got mill time, ten hours only. If 
the fireman didn’t like the way the 
company was treating him he was at 
liberty to find another job. 

Joe was a hard working kid and 
the management was quick to catch 
on. Whenever there was any extra 
work to be done out at the plant at 
night, such as helping the engineer 
or the millwright, they told Joe to 
hurry up and get his fires in good 
shape so that he could be of some 
help to the mechanics. And, of course, 
Joe being full of ambition and willing 
to learn hopped to it. 

He learned fast and when the day 
fireman quit, Joe was put on days. 
After Joe had been firing days for a 
while he began to get the idea that 
there were a lot of things that could 
be done to improve the power situa- 
tion, as the steam was hard to hold. 

For one thing, there were leaks 
everywhere all over the plant and 
very little insulation on any of the 
steam piping. Then there were the 
green slabs taken right from the saw, 
directly to the boiler room. One day 
Joe suggested to the chief engineer 
that something be done about this. 
The old chief hit the ceiling as he 
felt that his was one of the best- 
managed power plants in that section 
of the country. 

Then there was the underground 
steam line leading to the planing mill. 


It had no insulation on it; it was 
just laid in the cold ground and in the 
winter the water stood over the pipe 
several inches deep. There were al- 
ways puddles of hot water along the 
pipe line and several men were un- 
forunate enough to step into this hot 
water bath and were scalded. When 
the steam (what was left of it) 
reached the planing mill it was pretty 
poor grade so far as the efficiency of 
the engine was concerned. 

The company had an old Atlas slide 
valve to run the planing mill and 
what the wet steam did to the valve 
seats on this engine was a sight. 
There wasn’t any expansion loop in 
this line either, so every joint of pipe 
was leaking and the pipe line was 
300 feet long. It is no wonder Joe 
became discouraged and felt that he 
was working for a lost cause. 

Along about two years later the 
old company that owned the sawmill 
and planing mill sold out to a com- 
pany from Louisiana and this concern 
brought most of their men with them, 
including the Negroes who they 
thought would work for small wages. 

They were later to learn a good 
many lessons. The first order of the 
day was to cut the wages. Joe being 
pretty well fed up on the way the 
boiler plant was run asked for his 
time, as did a good many of the 
others that had worked for the old 
outfit. This was just what the new 
management wanted at that time. 
Now they could put the Negroes to 
work for 20 cents an hour, as com- 
mon labor. 

However, the Negroes soon fooled 
them. Just as soon as they got money 
enough to travel on they took off for 
pacts unknown, so this exploitation of 
the Negroes didn’t work so well. 

It was hardly a week after Joe lost 
his new job due to a fire that he heard 
about his old concern wanting a chief 
engineer. So Joe goes down there to 
see about the situation. Things hadn't 
changed much but they were short of 
men and they also had a new set of 
bosses. So Joe hired out for the job 
that was later to become a nightmare. 

It was long hours those days and the 
engineers were hired by the month. 
This meant as many hours as a man 
could stand on his feet. 

Due to the rundown condition of 
this plant, Joe had his nose to the 


grindstone. This was his first job as 
chief so he had to make good no matter 
how great the handicaps. 

This power plant was in such a run- 
down condition that Joe had a lot of 
night and Sunday work. This work 
continued for about two years and by 
that time Joe had begun to make a 
showing. At least he had cut down on 
some of the steam leaks. 


However, it was next to impossible 
to convince the company that he 
needed some spare parts for his pumps, 
In fact, he needed a couple of new 
pumps, as the ones in operation at that 
time were over 20 years old and had 
been broken many times. They were 
strapped together with rods and 1 in, 
by 6 in. iron plates across each end, 
The valve decks were not much better 
with the threads stripped in the seats, 
The steam end of these pumps looked 
like the Sahara Desert sand dunes with 
many ripples and creases cut from 20 
years of misuse. 


This was the situation that con- 
fronted the young chief engineer just 
before the shut-down came in 1931. 

The management of the company 
was kind to Joe and offered him a job 
as bull-cook around the plant while it 
was down. However, there were times 
that they would have Joe get up steam 
to operate the planing mill during those 
three years. Lumber moved pretty 
slow those days as did everything else. 
Joe was fortunate, in a way, to have a 
job but he earned the money they paid 
him. He did everything from taking 
care of the domestic water system and 
firing the boiler when necessary to 
punching the watchman’s clock every 
two hours. Joe was a busy man. 

The depression came to an end 
eventually and the company made 
plans to start operation once again, 
after their three year shut-down. 

This was in the spring of 1934. Some 
changes had also been made in the 
company management during those 
three years. When the new boss ar- 
rived he immediately took charge and 
he wasn’t long in making the men 
know that he was a great man. 

Now here was our young chief with 
four old fire-tube boilers, an old steam 
engine belted generator that came over 
on the Mayflower, three worn-out 
pumps and 90 per cent of the other 
auxiliaries in the same shape. 

The manager called Joe into his of- 
fice one day and advised him that be- 
ginning immediately the company was 
going to expand operations. They were 
going to add a box factory to the plan- 
ing mill, also a dry sorter shed. The 
factory demand for power being in the 
neighborhood of 300 bhp and the dry 
sorter 50 hp, Joe told the manager that 
he would need a couple of new boilers 
or a water-tube boiler of about 400 
bhp. The manager hit the roof. He 
said they had neither time nor money 
to install a boiler and that they would 
have to make sufficient power with the 
existing four boilers. 

The new foreman was also at the 
conference that day. He contradicted 
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Joe; he said he didn’t know anything 
about steam power. Why, when he was 
boss in such-and-such a plant, they 
pulled two outfits with less power than 
they already had in this plant. 

The foreman sure put the quietus on 
the new boiler and also put Joe behind 
the eight ball at the same time. Now 
Joe knew he was in for it. It was a 
case of make those old kettles pay off 
or else. So he went after repairs for 
the pumps and the auxiliaries. Here 
again he ran up against a blank wall. 
The manager had given the foreman 
charge of all repairs. Joe then tried 
to talk over the situation with the 
foreman but he was advised that there 
was already enough power available 
and all that he had to do was to get to 
work and clean the dirty place up. 
Also, see to it that everything was 
ready to go by the first of the month 
which was then two weeks away. 

It took a couple of months before the 
factory was completed and it was then 
late summer before the load hit. The 
old boilers had been doing very nicely 
with the sawmill load and the planing 
mill load. 

But the morning that they bolted the 
coupling together to operate the factory 
will go down in history in that town. 
The manager and some of the stock- 
holders of the company were on hand 
that particular morning to witness the 
factory start-up. 

The way that little Atlas 150 hp en- 
gine laid down was pitiful. It had 
never been intended to pull such an 
enormous load when it was manufac- 
tured. Of course, the first fellow that 
the manager went looking for was the 
chief engineer. He wanted to know 
what in hell was wrong with the en- 
gine as it didn’t have power enough to 
tun the saws up to more than half 
speed. Joe simply repeated his story. 

So they sent for a consulting engi- 
neer. Of course, this cost them money 
which made them all the more dis- 
guested and they were very much put 
out when the consulting engineer told 
them that they not only needed a new 
and larger engine but about 500 bhp. 
Moreover, in the boiler room the fore- 
man and the consulting engineer nearly 
came to blows over the power situa- 
tion. 

The engine didn’t improve any in its 
operation, so the foreman gave Joe or- 
ders to screw down the pops on all of 
the boilers to 150 psi, which was 15 
lb more than the boiler inspector had 
allowed at his first inspection. 

This little trick on the foreman’s part 
didn’t do any good as the fireman 
wasn’t able to hold the steam to over 
100 psi while the plant was in oper- 
ation, anyway. The only time he ever 
got the boiler pressure up to 150 Ib 
was at noon hour and before starting 
time. They were fortunate indeed that 
the boilers never blew up. It wasn’t 
long betore the inspector came up to 
Investigate—it seems someone got wise 
and reported the situation. 


So the management was right back 


where they started. The factory didn’t 
do much operating the rest of the sum- 
mer and fall. 

During the winter shut-down the 
manager purchased an old 18 by 30 
Corliss that had been through a fire. 
“Now,” said the manager, “we have 
our problem solved.” But, as in the 
past, he had never once asked Joe to 
assist him in selecting any of the units 
for the power plant. The only thing 
that he was interested in was that Joe 
get busy and make this old Corliss pay 
dividends. 

The Corliss engine, being larger than 
the old Atlas, required a larger steam 
line. The Atlas had a 4 in. line which 
was buried in the ground without any 
insulation whatever and was 300 ft 
long. 

After a lot of discussion Joe finally 
cornered the manager and foreman and 
stated that he needed an overload 
steam line from the power house to the 
factory for the 18 by 30 Corliss. Joe 
had asked them for a 7-in. line so as to 
have ample steam supply. They agreed 
until they found out what it was going 
to cost. Then the manager balked and 
said that as long as the old engine had 
a 4-in. line underground he could not 
see why a 5-in. line overhead wouldn’t 
be just as good as a 7-in. line. 

There wasn’t any doubt but that the 
5-in. line would carry the steam to the 
engine but not enough of it as the 
manager soon found out. 


Sure thing, they started up full blast 
one Monday morning that spring—box 
factory, planing mill and sawmill, also 
the dry sorter shed engine. This small 
engine of 20 hp also had been installed 
during the winter shut-down. This 
engine had a 1% in. feeder line under- 
ground; it was 400 ft long. There was 
very little steam at the end of the 
line; mostly hot water. 

Did they run? No, not for long. 
As the 18 by 30 stayed hooked up from 
the first and it wasn’t long until they 
ran out of steam. 

There was another little trick that 
the foreman had thought up against 
Joe’s wishes and this stunt didn’t help 
the steam any. He had installed 9-ft 
grates under those old fire-tube boilers. 
This was a joke. The air instead of 
going through the fuel bed went 
around it. 

They had a good many weeks of 
chaos before they began to listen to 
Joe. Finally they got him the pipe in- 
sulating material and the material to 
build a heater so as to utilize the ex- 
haust steam to heat the boiler feed- 
water. 

The foreman had bucked this heater 
for a long time as he figured that the 
34 in. live steam line going into the hot 
well was sufficient to heat the water. 
When Joe told him how much heat was 
lost he got mad. 


With the pipe covered and the feed- 
water heated by exhaust steam, the 
plant ran a little more efficiently. But 
still there were those 9-ft grates with 
a shallow furnace 4-ft high. The saw- 
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dust would be running out the top and 
still the grates were not sufficiently 
covered. 


Then came more trouble for Joe. The 
flues began to leak on all of the boilers 
and the manager just wouldn’t buy 
boiler feedwater treatment. The fore- 
man’s method was to pour about five 
gallons of crude oil into the boilers 
while they were down for washing. 
This finally resulted in putting a peach 
of a blister on No. 1 boiler. Of course, 
the inspector was called in to see what 
could be done. When the foreman was 
told that it was caused by oil in the 
boiler, he hunted Joe up and told him 
in the presence of the inspector that he 
knew that too much oil was being put 
in the boiler and he had been telling 
Joe all along not to do it. 


This incident soon was over and the 
boiler back on the line, but the boiler 
had to be boiled out with soda ash. 
Then the foreman took the inspector’s 
advice and helped Joe get a suitable 
boiler feedwater treatment. But the 
damage had been done. There was so 
much accumulated scale on the boilers 
that the compound couldn’t act to 
much advantage. Then again the flues 
were leaking on all of the boilers. 


So once again they called in a con- 
sulting engineer and he told them that 
they had too much grate surface, also 
that there was too much scale and a 
lot of other things. 


Shortly after this they patted Joe on 
the back and told him that they were 
going to reward him by placing him in 
charge of all their power; also give him 
an operating engineer whom he could 
choose. Previously Joe had keen alone 
and working several hours after supper 
some nights as well as operating the 
engine at the sawmill all day. 


The company also had another plant 
about 20 miles away, so Joe had charge 
of the power there too. All of this 
sounded big to Joe and he fell for it 
hook, line and sinker. But he soon 
found out that instead of being a chief 
engineer in charge of power, he also 
was the general maintenance man. The 
foreman still was his immediate su- 
perior so he had to take his orders 
from him. Then too, the foreman was 
burned up because the manager hadn’t 
put him in charge of all the power. 


The following winter the foreman 
told Joe that due to reverses the com- 
pany had lost money. So the manage- 
ment wanted Joe to fire the boilers on 
one shift, preferably 4 p.m. to 12 mid- 
night. This would give him time in 
between fires to tighten up on the 
bearings on the factory engine and also 
maintain the pumps and keep the 
sprinkler systems pumped up. 

Joe liked the engineer job pretty 
well and being his first chief’s job, he 
did this work for several winters. The 
management kept dragging along with 
their same old _ boilers, worn-out 
pumps, etc. However, they did retube 
all of the boilers one winter. Joe had 
to do this. They released him from the 
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fireman’s job long enough for this. No 
more pay though. 

Joe was pretty fair as a machinist 
and machine shop repair work too, 
having learned it by working overtime 
on his own in the machine shop with- 
out any pay. 

The manager knew this too, so he 
gave Joe more duties to perform. The 
next summer he also had to work in 
the machine shop and do all types of 
repairing, besides keeping his power 
plants operating. 

One day the manager offered him a 
job as welder and mechanic in the ma- 
chine shop at slightly lower wages on 
an hourly basis. Now he was to do his 
work in the machine shop, also go over 
to the power house whenever they 
called him and do the new chief engi- 
neer’s work. 

The new chief happened to be a rela- 
tive of the foreman’s so it wasn’t hard 
to figure everything out. The old ma- 
chinist that quit hadn’t had to do any 
of Joe’s work while Joe was chief but 
then things were different now. Joe 
had no other choice but to quit or do 
the work. This he did for over two 
years. 

In the end these kind of tactics 
usually catch up with a plant. Things 
began to get in a rundown condition. 
This infuriated the foreman because 
the manager was now pressing him for 
production. But, of course, the fore- 
man’s relatives couldn’t cut the buck, 
especially the one that he had put in 
Joe’s place as chief so the foreman 
called upon Joe more and more for 
help. 

Joe got tired of this one day because 
the chief was making 20 dollars more 
a week than he was and Joe was hav- 
ing to do this work so he asked the 
manager for more money if he was to 
continue to do all of his work. In other 
words, he was now the master me- 
chanic, but was classified as a black- 
smith’s helper in the company books. 


“No more pay,” says the manager. 
“You aren’t worth it. Why the foreman 
is worked to death doing your work 
now.” So Joe quit. And here the 
trouble began for the foreman. 


This new man didn’t know anything 
about a power plant. He was a ma- 
chinist and welder only. Now it was 
the foreman’s turn to really do some- 
thing but he was doomed to failure, as 
he couldn’t do it. Neither could his 
chief engineer. 


About a year later the manager fired 
the foreman and all of his worthless 
relatives. 


Joe’s got a job with a concern that 
appreciates loyalty but the foreman is 
still trying to cover up for all of the 
mistakes he makes. 


SPARKPROOF CABLE 
FOR COAL MINES 


A NEW CABLE that will not spark 


when short circuited has been devel- 
oped by electrical engineers to aid in 
prevention of coal mine explosions. 


The new feature of the cable is a 
fine strand of copper wire embedded 
between the inner and outer layers of 
insulation. In the event of damage 
to the insulation the fine wire catches 
incipient current leakage before an 
are can occur and carries it to a 
sensitive circuit breaker which cuts 
off the power. 


The cable was developed jointly by 
engineers of United States Rubber 
Co. and Leonard Wilson of Kenil- 
worth Mines of Utah. It is expected 
to eliminate a common source of dan- 
ger in coal mines. This type of cable 
is used to carry power to heavy equip- 
ment employed in digging and trans- 
porting coal. The cable, trailing on 
the ground, is in constant danger of 
being damaged. 
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Question No. 396 


HOW DO YOU DISCOVER IF 
THERE’S ELECTROLYTIC 
ACTION IN BOILER? 


I HAVE BEEN a Subscriber to POWER 
PLANT ENGINEERING for some time, 
and would like to ask you a question. 

At our boiler plant here we have 
always had a pitting condition in our 
heating boilers. We have used a num- 
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ber of different boiler compounds 
with not too much success from any 
of them in controlling the pitting. 
The last company we did business 
with seemed to think that we have 
an electrolytic condition. 

Can you give us any information 
as to whom we could consult in hav- 
ing our boilers grounded? And also 
do you know of any tests that will 
prove if an electrolytic action exists? 


South Haven, Mich. M. H. 


Question No. 397 


COULD SPONTANEOUS IGNITION 
HAVE CAUSED THIS EXPLOSION? 


IN ONE of our industrial plants, 
there was a serious explosion in an 
air compressor system recently. It 
looks to me as though it might have 
been caused by spontaneous ignition, 

The explosion occurred in the stee] 
piping and cast iron fittings in the 
system. The operating pressure was 
400 psi, safety valves were set at 525 
psi, but some of the ruptured cast 
fittings were stamped 300 lb pressure, 
The ruptured pipe and fittings were 
1% and 1% in. nominal pipe size. 

Evidence of ignition causing the 
explosion is that the broken surfaces 
of the cast fittings, where small pieces 
were blown out, were very black, in- 
dicating that fire had passed over 
them. If they had merely been broken 
by excess air pressure, the fracture 
surfaces would have been clean and 
bright. 

If you have any information about 
ignition and explosions of this type, 
I'd like to have it. 


Wisconsin M. A. E. 


Answer No. 367 


WHY DOESN’T THIS CHIMNEY 
PRODUCE ENOUGH DRAFT? 


A BRICK lining 18 in. thick in a 7- 
ft diameter by 80 ft high steel stack 
would cost at least $1000 and prob- 
ably would not solve the difficulty 
since there appears to be some un- 
explained cause of draft loss. 

There are numerous _ formulas 
based on a multiplicity of factors for 
figuring the diameter and height of 
a chimney but until we know the 
actual working conditions of L. H.’s 
chimney, we can only speculate. He 
states he is burning saw mill refuse 
under two HRT boilers with a possi- 
ble total load of 250 boiler hp. Re- 
ferring to Chapter 7, page 94, (Feb- 
ruary, 1946) of the Boiler Fireman's 
Handbook, I show how to calculate 
flue gas weights in conjunction with 
the proper curves and charts. 

Assuming 60 per cent efficiency at 
a flue gas temperature of 600 F when 
burning wood waste, by reference to 
the curves on page 98, we obtain 
12.5 per cent COz or 63 per cent ex- 
cess air. Next, referring to Table 
No. 5, page 95, we obtain 6.4 Ib gas 
per lb of wood. The fuel consump- 
tion per hour is calculated as fol- 
lows: 


Lb wood per boiler hp 





- 33,500 he, 33,500 
~ Btu X % Effic. 5000 X 0.60 
= 11.2 lb 


Lb gas per hr = 11.2 X 250 X 64 
= 17,900 

From Table V we find the density 
of the gas at 65 F = 9.0736. 


525 
Density at 600 F = 6 < 0.0736 
= 0:0864. 
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17,900 
CFM 60 = $115 
0.0364 
Area of 7 ft stack = 38.3 sq ft 
8175 
Velocity in ft per sec 383 = 3.54 
60 


Although J. G. Mingle in his book, 
“Draft and Capacity of Chimneys,” 
assumes an average velocity of 30 ft 
per second as being acceptable for 
certain average conditions, a velocity 
of 3.54 ft per second may not be too 
low, since velocity is only one of 
several factors in the functioning of 
a stack or chimney. As a matter of 
fact, the higher the velocity, the 
greater the draft loss due to friction. 
A velocity in the order of 30 ft per 
second is not necessarily the most 
efficient velocity although it may be 
an economical average. A lower ve- 
locity resulting from a larger diame- 
ter of stack might be more efficient 
but would cost more. The weight of 
the stack gases, the temperature of 
the gases and the height of the stack, 
are much more important factors. 

At a temperature of 600 F leaving 
the breeching, the average tempera- 
ture in the stack may be 500 F. 
With this temperature a stack 80 ft 
high will produce about 0.55 in water 
draft at the base of the stack. This 
should be sufficient to produce 250 
boiler hp. 

The fact that L. H. is unable to 
obtain enough draft to barely “pull 
a handkerchief in the asphit door” 
might indicate some undue resist- 
ance in the system such as a par- 
tially closed damper or clogged gas 
passages. But even if nothing of 
this sort is found, the cheapest solu- 
tion to the problem would be the 
installation of a small induced draft 
fan which will give positive gas flow 
and is not subject to the vagaries 
of the wind. Such a fan can be pur- 
chased for about $250 exclusive of 
the motor and drive. The average 
cost of a5 hp motor and V-belt drive 
will not be far in excess of $100 so 
that the total cost of a fan would be 
at least one-third that of a stack 
lining and the fan would give definite 
and positive results. 


Dallas, Texas J. R. DARNELL 


Answer No. 374 


WHAT ARE DUTIES OF WATCH 
ENGINEER, FIREMAN, OILER? 


Definitions from Cunningham 

WatcH ENGINEER — His duties are 
to check all operating equipment, in 
cooperation with the men under him 
on the watch. While the oiler is 
checking the engine bearings, the en- 
gineer must check the load on the 
generators by observing the meters 
on the switchboard. The changing- 
over of engines, pumps, motors, re- 
frigerator equipment, the starting up 
or shutting down of any and all equip- 
ment, is the responsibility of the 





watch engineer. Carrying out orders 
left by the chief is another must, when 
and if it is possible to do so. 

THE OILER—This man in the power 
pliant is another pair of eyes for the 
engineer. It is his duty to report to 
the engineer any improper or unde- 
sirable operation of the equipment. 
The oiler must check before accepting 
or taking over the watch. The oiler 
feels all bearings on the main engine 
to make sure there is no overheating. 
He examines the lubricating devices 
and systems to make sure they are 
functioning. As lubricating oil lubri- 
cates better when hot than when cool, 
these lubricants must be at correct 
temperatures, thus the thermometers 
are checked and logged. On many 
bearings — especially on turbines — 
thermometers are _ installed. On 
water-cooled bearings there are also 
thermometers and the temperatures 
are checked on the inlet and dis- 
charge (water sides). This also ap- 
plies to the thermometers on the con- 
densers, steam and refrigeration (if 
both of these systems are in the 
plant). The oiler also checks on the 
temperatures and lubricators of feed 
pumps, condensate pumps, lubricating 
oil system, (pumps and cooling sys- 
tem), and all auxiliary machinery. 
The oiler will also check the electrical 
load on his round on watch and feel 
generators for any rise in tempera- 
ture that might occur due to load or 
any other cause. 


THE FIREMAN — The fireman must 
also check over before taking the 
watch over. Where there are several 
fireman on watch, each fireman will 
check on some piece of machinery 
and then all should check with each 
other to see that everything is all 
right before taking the watch over. 
The gage glasses and water columns 
are blown down to make sure they 
are operating properly and that the 
level is correct. If oil-burning boilers 
are operated, then fires are checked, 
also draft, the furnace for excessive 
carbon deposits, proper temperature 
and pressure of the oil. Check all 
gages, steam pressure, steam flow, 
water flow, oil meter, stack tempera- 
ture meter, and damper control to 
make sure it is in its proper setting. 
Make sure all oil is cleaned up 
around the boiler, all oily rags are 
disposed of. Make sure that all burn- 
ers (spare burners) are clean and 
have the proper tips in them. Keep 
the boiler room and all its operating 
equipment clean and in proper run- 
ning order. Have spare water glasses 
and grommets, gaskets and other 
necessary replacements in a handy 
place, so the least amount of time 
will be lost when making any repairs. 

Time Lost Is Money Lost.—Other 
duties to remember coming on watch 
are the feedwater treatment and the 
proper blowing down of the boiler as 
well as the proper time for the blow- 
ing of the tubes. Much more could 
be added to the engineer’s duties, but 
what is mentioned will cover all when 


there is close co-operation between 
the watch engineer and the men un- 
der him. Different types of plants call 
for different working conditions, but 
I believe this is what is to be ex- 
pected in the average large plant. 

T. F. CUNNINGHAM 
Philadelphia, Pa. 


Comments from Goldsmith 

The watch engineer is responsible 
for the operation of the entire plant 
during his shift. He answers to the 
chief engineer. 

The fireman is responsible for the 
operation of the boiler room and the 
equipment in it. He answers first to 
the watch engineer and then to the 
chief. 

The oiler is the watch engineer’s 
helper. He takes care of the routine 
oiling, wiping, cleaning, and inspec- 
tions of running equipment. By doing 
this work he frees the watch engineer 
so that he can be about the plant as 
a whole and act as general supervisor. 

The oiler and fireman have no re- 
sponsibilities to each other as such, 
but usually konw enough about each 
other’s jobs so that they they can 
help each other in case of trouble. 

R. B. GOLDSMITH, JR. 
Beverly, Mass. 


Answer No. 378 
WHY DO DUPLEX PUMPS 
SLAM WHEN FEEDWATER 
TEMPERATURE DROPS ? 


Heater Is Too Low 
Says Persinger 

CONCERNING question on duplex 
feed pumps submitted by J. R. H. 
I believe the cause of his trouble is 
the lag encountered between pres- 
sure change in heater and corre- 
sponding temperature change at 
pump suction inlet. I have assumed 
that the open heater mentioned oper- 
ates at a pressure corresponding to 
the feedwater temperature. I have 
also assumed that the compressors 
you mention are a criterion of the 
plant load. 

At the high load condition of feed- 
water temperature 230 F, conditions 
exist as follows: 

Absolute pressure 
20.78 lb 

Absolute pressure at pump suction 
flange — Heater pressure + Eleva- 
tion head + Velocity head — friction 


f , 
loss = 20.78 +( Bs by 0.95 (specific 


2.31 
E 1.55 ft 
gravity) )+ ( 231 


(Velocity assumed 0.5 ft = 26.69 
10 ft per sec) ~ Ot psia 
net positive suction head (NPSH) = 
Absolute pressure at suction 


in heater = 





CONG. clicasussiacgatiexes 26.69 

— Vapor pressure correspond- 
ME CO EO ha weniedadccaues 20.78 
5.91 


NPSH = 13.65 ft 
The NPSH is adequate at this rat- 
ing, but consider the conditions ex- 
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isting as the load changes and the 
heater pressure drops to atmospheric 
with a temperature of 200 F. 
Absolute pressure in 


NORMED 6GSo4i cis is eae iow = 44.7 Ib 
Absolute pressure at pump 
BURN vince acaistiadcess Say 
14 ft 


331 by 0.95 (specific gravity) ) 
= 2046: 1; 

The value of velocity head and 
friction loss is neglected at the low 
rating. 

Thus, NPSH = absolute pressure 
at pump 20.16 — Vapor pressure cor- 
responding to temp. of 230 F which 
actually exists at the pump suction 
20.78. 

It is evident that this is not a cor- 
rect value of NPSH at pump suction 
to prevent flashing. Flashing will oc- 
cur until the 230 F water is removed 
from the pump suction line. The mis- 
take is not yours but rather that of 
the designer. The open heater should 
have been placed at a higher eleva- 
tion. To rectify your trouble you 
must increase the height of the heater 
or arrange to maintain constant 
pressure. NPSH value should never 
be less than 12 ft under all condi- 
tions of operation. The trouble you 
are experiencing would be more ap- 
parent if the pumps were centrifugal, 
such pumps should never be installed 
with less than 12 ft NPSH. With 
higher pressures and capacities and 
at higher operating speeds the NPSH 
must be increased progressively. A 
rough method of checking the practi- 
cability of a proposed NPSH is to 
consider the “temperature margin” 
or the difference in temperature cor- 
responding to the suction flange 
pressure and the temperature of the 
feedwater at suction flange. The 
“temperature margin” should not be 
less than 20 F for pumps handling 
water around 212 F, while for tem- 
peratures in excess of 240-250 F a 
margin of 5 F will usually be suffi- 
cient. You can obtain more complete 
information by asking any one of 
various manufacturers for the curves 
they recommend. The Hydraulic In- 
stitute has published curves to meet 
different operating conditions, but 
they are probably less conservative 
than those proposed by the manufac- 
turers. 


Baltimore Md. M. PERSINGER 


Answer No. 379 


WHAT FLOOR PAINT 
WILL RESIST CREOSOTE? 


I WOULD SUGGEST the use of a quick 
drying deck lacquer, using an alcohol 
thinner. Several manufacturers sup- 
ply this paint in a number of colors. 

A lawn green may sound odd, but 
in extensive marine use I found it a 
durable and serviceable color. It is 
less apt to fade and does not show 
the marks usually left by mainte- 
nance and operation work in an en- 
gine room. It will also blend with 
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Fig. 1. General ar- 
rangement of crib 
in river for intake 
to pumps, as used 
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the gray already used on the pumps. 

The use of black or dark shades of 
paint should be avoided since it en- 
courages the men to take a “Can’t 
notice it, leave it” attitude. Also, 
there may be a considerable reduc- 
tion in the necessary candlepower of 
lighting where light, reflecting col- 
ored paints are used rather than 
colors which absorb the light. 

Machinery which is subject to ex- 
cessive heat such as steam cylinders 
and heads, should not be coated with 
ordinary paint. It soon-discolors and 
makes maintenance work difficult, 
causing additional labor of clean-up 
or repairing. To protect these ma- 
chines and make them look like ma- 
chinery, they should be painted with 
a mixture of powdered graphite, cyl- 
inder oil, coal oil thinner, and colored 
with prussian blue. This will afford 
a protective coating and, at the same 
time, keep nuts and studs lubricated 
in a manner so they will come adrift 
with the use of a normal wrench. 

This color scheme: green, gray and 
natural blued metal, is durable, prac- 
tical, and should prove economical, 
as well as encouraging the man who 
take pride in appearance of the en- 
gine room. 


Detroit, Mich. LATHAM V. THATCHER 


Answer No. 383 


WHAT PUMPS AND CONTROL 
FOR THIS CIRCULATING WATER? 


Slavinsky Does It with Crib 
and 10-Speed Motor 

THERE ARE several ways and means 
of pumping water from tidal creeks. 
Our plant is located on a tidal creek 
and we are pumping water to our 
turbine condensers without any 
trouble whatsoever. We have been 
pumping from this creek for the past 
20 years. 

Not being familiar with A. E. S.’s 
problem such as the depth of the 
river and whether he can use the 
pump near his condenser rather than 
use it at the river, I will go into 
detail and try to explain the way we 
are getting our water. We are using 
a 10 in. by 16 in. three (3) Lobe 
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Fig. 2. Details of crib by Slavinsky 


00 FT 





Roots-Connersville cycloidal pump 
which is operated at 89 rpm having 
a displacement of 7.7 gal per revoly. 
tion. Chain connected to this pump 
is a 30 hp motor of 10 speeds. When 
the tide is high and there is plenty 
of water in the river we can slow 
down the pump. In the winter time 
when the water temperature is low, 
the pump is slowed down and in the 
summer when the water temperature 
rises we speed up the pump to put 
more water through the condenser, 
From the river to our condenser the 
distance is about 1100 ft. Before we 
installed this system we built a crib 
out in the river as we are located 
near the lagoon. The way this crib 
was built, the water being pumped to 
the condenser had to be pumped out 
of the crib. This crib keeps out 
driftwood and other floating items, 
such as ice in the winter time. 

The idea of this layout was to not 
only keep out driftwood and other 
foreign matter, but also to get clear. 
er water. When the tide is low the 
water in the lagoon goes out until 
the bottom boards of the crib are 
visible. 

We are using an open pipe from 
the channel to the lagoon. The idea 
of this pipe is to allow under surface 
water to enter from channel to crib. 
The suction line of the pump is run 
from the crib to the condenser circu- 
lating pump 4 ft under ground. Just 
before the pump suction we have in- 
stalled an Elliot twin strainer which 
can be changed when dirty, while 
pump is in operation. 

JOHN F. SLAVINSKY 
Rochelle Park, New Jersey 


Answer No. 386 


WHAT MAKES THE 
BOILER DRUM BUMP? 


AS DESCRIBED by C. L. S. the bump 
occurs when the boiler is in, and out 
of service, and is one of a battery. 
Also the bump seems to occur at the 
steam drum. 

From the above I would suggest 
that C. L. S. inspect all the hangers 
supporting his steam header, and 
connection between header and 
boiler, very carefully, to see that 
none of them are too tight, and 
freezing the line. 2 

It is evident that the bump 3 
caused by expansion or contraction 
some place; and a condition could 
exist where a hanger or support 1s 
tight enough to cause the line to 
build up a considerable stress before 
releasing it with a suddenness suffi- 
cient to cause the bump at steam 
drum to which it is connected. 

The second assumption would be 
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the slipping of the drum, or maybe 
the drum’s saddle, on the supporting 
structure. However, C. L. S. explains 
this condition was inspected and con- 
tact points oiled. But he didn’t say 
whether or not shoulders had been 
worn. Where expansion or contrac- 
tion may cause some parts of these 
supports to slip over a worn shoulder 
even though they were oiled. 

Then it could be, even though the 
poiler be drained and open, there is 
enough temperature in it when show- 
ered with a stream of cold water 
while washing (as described by 
C. L. S. when one bump occurred) to 
cause the tubes to contract enough to 
raise the bottom or mud-drum which 
may be set too tight in the masonry 
causing it to release with a sudden- 
ness and make the bump appear to 
be at the steam drum. 

Check carefully every possible 
point on boiler, and its connections 
to see that adequate provision has 
been made for all parts to expand 
and contract freely, and I believe the 
trouble will be found. 

It is hoped that C. L. S. will advise 
the readers of P. P. E. the exact 
cause of the bump when located. 
Columbus, Ohio G. BROWNING 


Answer No. 385 
CAN THIS FAN BE IMPROVED? 


Darnell Suggests Construction 
and Drive 

As IS THE case with so many ques- 
tions sent in, the above question lacks 
coherency and definition. J. C. E. 
gives side and end elevation views of 
a wheel for a proposed fan, and asks 
how the efficiency and construction 
of this fan can be improved. 

There are a number of questions 
that must be answered before one 
can answer the above. First, the 
wheel is only part of the fan and we 
must know the scroll dimensions, 
that is, the radii generating the scroll 
before we can venture any opinion 
as to the performance of the wheel. 
Second, if this is only a proposed 
fan which J. C. E. plans to build him- 
self, why are there so many condi- 
tions which cannot be altered? 

Third, what volume and pressure 
does J. C. E. expect this fan to pro- 
duce in order to operate his oil 
burner ? 

Presumably the fan wheel will be 
mounted on the motor shaft, (See 
Fig. 2) but if the fan is only “pro- 
posed” and not already built, the 
wheel could be overhung on two 
bearings with an overhung pulley, 
(See Fig. 1), and a belt drive pro- 
vided so that the speed of the fan 
Wheel could be reduced if the char- 
acteristics of the fan were such that 
a speed of 1600 rpm would produce 
such volume and pressure that the 
Tesultant power would overtax the 
motor which is rated at about 1/31 
hp. On the other hand, if permissible, 
the fan speed could be increased. A 


wheel of about 4 in. diameter with 
properly designed blades, turning in 
a housing only 1¥s in. wide, even if 
the scroll dimensions are ample, will 
deliver only about 15 or 20 cfm at, 
say % in. static pressure at 1600 
rpm. Under such conditions, assum- 
ing a static efficiency of 60 per cent, 
the power required will be: 


0.0001575 x 20 x 0.5 


60 
= .026 or 1/38 bhp 


As to the construction of the pro- 
posed wheel, J. C. E. says it must be 
stamped or formed out of a single 
piece of sheet metal, preferably dura- 
lumin. He may have some special 
reason for making such statement, 
but in the normal construction of a 
small wheel, of 4 to 4% in. diameter, 
such procedure is not at all necessary 
and would be quite expensive. 


A wheel with an effective diameter 
of 4 in. when running at 1600 rpm 
would have a peripheral or tip speed 
of: 

4.0 x .262 x 1600 = 1677 fpm 


At such relatively low speed, if 
there were no stresses set up in the 
blades due to the bending, the blade 
loading would not be excessive and 
the “hoop” stress would be within 
safe limits provided the thickness and 
quality of the plate were ample. 


All of this, is, of course, not too 
definite but cannot be otherwise 
under the circumstances. However, if 
J. C. E. wishes to undertake the 
building of a wheel for such a small 
fan, I would suggest a circular back 
plate of about No. 18 gage sheet 
metal to which would be riveted 8 
pieces of 1 in. x 1 in. angle of about 
20 gage. These angles would be posi- 
tioned radially on the back plate as 
per Figs. 3 and 4. The assembly of 
wheel, housing and bearings would 
be as shown in Fig. 1. Such arrange- 
ment would permit the use of a 
heavier shaft than might be possible 
with Fig. 2 where the wheel is over- 
hung on the motor shaft and conse- 
quently there would be less defiection 
of the wheel and shaft. 


Although wheels with backwardly 
sloping blades when properly de- 
signed have higher static efficiencies 
than those with radial blades, wheels 
with radial blades are easier to con- 
struct. A greater number of blades 
of lesser radial depth are required 
for backwardly sloping blades. 

J. C. E. has the erroneous idea 
that there is some optimum angle at 
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Fig. 1—Left, and Fig. 2—Right: Darnell’s 
swetches for two possible fan 
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Fig. 3—Left, and Fig. 4—Right: Front ele- 
vation and side view of proposed design 
for fan suggested by Darnell 





which the blades may be positioned 
in order to prevent distortion. As 
previously mentioned, the angle, that 
is, whether the blade is of the straight 
radial type, backward or forward 
curve, will determine the perform- 
ance characteristics, but has no direct 
connection with blade loading. Blade 
stresses are kept within safe limits 
by various methods, such as warped 
surfaces, stiffening rings, added thick- 
ness of metal or alloy steels. 

In the design and construction of 
centrifugal fans, there are so many 
important factors to be considered 
that those who have had no experi- 
ence should not attempt the use of 


_ home-made devices but should con- 


sult reputable fan manufacturers who 
will recommend the proper type and 
size of fan for a particular duty. 

For example, in casing design, the 
ratio of its width to that of the wheel 
is important. The cut-off point and 
its effect on the area of wheel ex- 
posure also is important. The ratio 
of casing inlet area to that of the 
wheel has a marked effect on per- 
formance and the shape of the inlet 
thimble or so-called “cone” may in- 
crease or decrease the efficiency of 
a fan by as much as 20 per cent. 
The outlet area and the design of the 
discharge piece or as it is sometimes 
called when vertical, the “chimney 
piece”, has a marked effect on the 
conversion of velocity head into static 
head as formulated in Bernoulli’s 
theorem. 

Little has been published on the 
design of fans but for those who are 
interested in learning more about this 
interesting phase of engineering, see 
“Fans” by Baumeister. (McGraw- 
Hill Book Co. 1935) 


Dallas, Texas J. R. DARNELL 


Answer No. 390 


SHOULD HE REHEAT EXHAUST 
STEAM FOR PROCESS WORK? 


M. M. G. should purchase a single 
or double extraction turbine designed 
to care for all his needs, when elec- 
tric load is large enough to supply 
the low-pressure steam demand, and 
at such times that it is not, a desuper- 
heater can be employed. 

Also purchase the boiler and super- 
heater to correspond. 

Suggest a consulting engineer be 
called in. 


Columbus, Ohio G. BROWNING 
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Useful Information for Your File 


DIAMETER, WEIGHT AND RESISTANCE OF STANDARD ANNEALED COPPER WIRE 
ROUND SOLID CONDUCTOR 
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Weight Resistance at Weight Resistance at 


Size of 
Cable 
Circular 
Mils 


250,000 
300,000 
400,000 


500,000 
750,000 
1,000,000 


1,250,000 
1,500,000 


1,750,000 
2,000,000 
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Circular 
Mils 


211,600 
167,800 
KK Ui) 
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83,690 
66,370 


52,640 
41,740 
33,100 


26,250 
yAUR YAU) 
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10,380 
8,234 





6,530 
5,178 
4,107 


3,257 
2,583 
2,048 


yz 
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1,022. 


Diam. 
Inches 





Bare Wire 
Pounds 


per 
1000 Ft. 


Ohms 


per 
1000 Ft. 











Here are two tables giving the 
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79.46 
63.02 
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12.43 
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aE): K) 


AU) 
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1.284 
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2.042 
2.575 


3.247 
4.094 
5.163 


6.510 


8.210 
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Feet 
per 
Ohm 


20,010. 
15,870. 
12,580. 


9,980. 
7,914. 
6,276. 


4,977. 
3,947. 
3,130. 


2,482. 
1,969. 
1,561. 


1,238. 
981.8 
778.7 


617.5 
489.7 
388.3 
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244.2 
Ki 


153.6 
121.8 
96.60 


Diam. of 
Wires 
Inches 





Weight 
per 
1000 Ft. 
in Lbs 





PER 


Size of 

Cable 
Circular 

Mils 


250,000 
300,000 
400,000 


500,000 
750,000 
1,000,000 


1,250,000 
1,500,000 


1,750,000 
2,000,000 


Circular 
Mils 





Bare Wire 
Pounds 


per 
1000 Ft. 


2.452 
1.945 
1.542 


1.223 
.9699 
.7692 


.6100 
4837 
.3836 


.3042 
WL 9K) 
1913 
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AIK} 
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04759 
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RUVRYE| 
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01184 


28° C (77° F) 


Ohms 
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| 1000 Ft 
} 
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| DROW (S311 (otelo- Mell 
25° C. (77° F.) 


Ohms per 
1000 Ft 


0.0432 
0.0360 
0.0270 


0.0216 
0.0144 
0.0108 


0.00863 
0.00719 


0.00616 
0.00539 





Ohms per 
Mile 


0.2281 
0.1901 
BE YA.) 


0.1141 
0.0760 
0.0570 


0.0456 
0.0380 


RIK YAS) 
0.0285 


diameter, weight and resistance of both standard 


annealed copper wire and also of bare annealed copper cable. It should be of use 
to every engineer having occasion to figure conductor size. Tear out this page and 
file it in a regulation manila folder, or punch it and keep it in a binder for future 
reference. The technical data contained in the tables is based on U. S. Bureau of 
Standards work and is reproduced here by courtesy of the WESCO Reporter, pub- 
lished by Westinghouse Electric Supply Company 
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GEIGER COUNTER 


THE CONCEPT of radiation, keystone 
of modern physics, is bewildering in- 
deed to the layman. Here lies that 
strange, unreal world where matter and 
energy merge, where unseen light may 
burn and kill deep under the skin, where 
voices are carried on nothingness at 
fantastic speeds. The physicist talks of 
X-rays, of radio waves, of cosmic rays, 
of radiation from uranium and atomic 
bombs. What does he mean? 

Briefly, radiation is the release and 
transmission of energy by changes in 
the atom or the atomic nucleus. Some 
changes result in emission of pure 
energy, such as light. At other times, 
as in the case of radium, actual fast- 
moving particles are thrown off. 

Nearly 40 years ago, Hans Geiger, a 
German student of England’s Lord 
Rutherford, invented a mechanism to 
detect radiation. The Geiger counter, 
which can reveal the presence of a 
single, tiny electron, is science’s most 
sensitive instrument. Moreover, it is 
fast becoming one of the most impor- 
tant tools of science, a vital aid to the 
nuclear physicist and of increasing medi- 
cal and commercial value. 

High energy radiation, whether from 
X-rays, radium, atomic bombs or cos- 
mic rays, is able to ionize or charge 
electrically neutral gas molecules either 
directly by simply knocking off elec- 
trons or indirectly. The electrons carry 
a negative charge, and the molecules 
from which they are separated become 
positively charged ions. This resembles 
the photoelectric effect of visible light 
which is also radiation of relatively low 
energies. The ionization property is 
used in the Geiger counter to detect 
and estimate the intensity of radiation. 

The counter consists of a vacuum 
tube in the form of a negatively charged 
metal cylinder through which a posi- 
tively charged wire is stretched. The 
difference in potential between wire and 
cylinder may run from 250 to 5000 
volts. Radiation, permitted to enter 
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Fig. 2. Enlarged view of the end of the Geiger Counter showing its action 


the tube through a window, ionizes the 
small amount of gas left in the tube. 
The positive ions move toward the 
negative metal walls; the free electrons 
rush to the wire. The motion produces 
a pulse of electricity large enough to 
be measured. Upon reaching the wall 
the ions are again neutralized, the pulse 
dies‘away and the counter is sensitized 
for the next ray or particle. In a “slow” 
counter the electric pulse persists from 
one-tenth to one-hundredth of a second 
following the entrance of the radiation; 
in a “fast” counter it lasts only one 
ten-thousandth of a second. 
















Fig. 1. Phantom view showing the principal elements of a Geiger Counter 
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The feeble electric discharge gener- 
ated in the process may be amplified to 
operate a mechanical counter, to mark 
an oscillograph or to click in a pair of 
head phones. The significance of the 
number of pulses per second depends 
upon the design of the instrument, the 
probable amount of radiation absorbed 
by the walls and the constancy and 
location of the source of radiation with 
respect to the counter. 

We live constantly bathed in radia- 
tion of all kinds, so that a counter 
operates continually at a fairly constant 
rate. In the vicinity of a source of 
radiation, such as an X-ray machine or 
a capsule of radium, the number of 
pulses recorded goes up markedly. The 
counter is a super-snooper. An atomic 
bomb explosion, even on the other side 
of the world, releases enough radiation 
to increase its activity. Increasing use 
of radioactive tracers in medicine, 
scientific research and industry. has 
given it many new jobs. Foundries use 
it to inspect castings and forgings, pe- 
troleum companies for logging of oil 
wells, hydro-electric plants for estimat- 
ing the volume of flow through the 
turbines. 
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A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 


Nuclear Physics 
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Radioactive Isotopes as Tracers 


lsotopes—what they are . . . Historical facts regarding their discovery . . . Natural 
nuclear transmutations . . . List of known stable isotopes .. . Meaning of transmute- 


tion . 


. Artificial transmutation 


. . . Use of accelerating devices . 


. . Artificial 


radioactivity . . . Why radioactive isotopes are so important . . . Tracer technique 
. .. Hevesy’s experiments . . . Method of detection of radioactivity . . . Geiger-Muller 


counter . 


By ANDREW W. KRAMER Managing Editor, Power Plant Engineering 


N THE ARTICLE on Atomic Power 
Development, in the preceding is- 

sue, the production of radioactive iso- 
topes was mentioned. Such radioac- 
tive isotopes, it was indicated, will be 
by-products of future atomic power 
plants, whether we use them or not. 

Since these radioactive isotopes are 
very important, it will be worth while 
to consider them and their use in 
some detail. What are they? Of what 
value are they and why do they con- 
stitute a problem? Much has been 
written about radioactive isotopes 
since atomic energy became “pop- 
ular,’”’ even in these pages, but to tell 
the whole story let us start at the 
beginning. 

When the periodic system of ele- 
ments was devised by Mendeleeff to- 
ward the end of the last century, it 
was thought that each element, such 
as hydrogen, oxygen, copper, mer- 
cury, etc., consisted of only one defi- 
nite kind of atom. All copper atoms, 
for example, were assumed to be 
alike—each was thought to be identi- 
cal in mass or weight and each had 
the same chemical properties. 

Later on, this was found to be in- 
correct. It was found that an ele- 
ment may consist of different kinds 


& 
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of atoms, having identical chemical 
properties but differing in atomic 
weight by one or more units. Thus, 
a sample of oxygen will be found to 
consist mostly of atoms having an 
atomic weight of 16 but there will be 
a few rare ones with atomic weight 
of 17, and others having an atomic 
weight of 18. Chemically these three 
different atoms of oxygen are. ex- 
actly alike. The difference in atomic 
weight is due to the difference in the 
structure of the nucleus. The more 
abundant oxygen atoms—those with 
atomic weight 16, have nuclei con- 
sisting of 8 protons and 8 neutrons. 
All oxygen atoms have 8 protons in 
the nucleus but those with mass i7 
have 9 neutrons and those of atomic 
weight 18, have 10 neutrons. 

Since the chemical properties of an 
element are dictated by the number 


. . Radio-autography . . . Improved equipment for tracer micrography 


of protons in the nuclei of the atoms, 
these atoms of different weight are 
called “isotopes”; that is they have 
the same place in the periodic table 
of chemical elements. The nuclei of 
isotopes differ from one another only 
in the number of neutrons they con- 
tain. 

In referring to the properties of an 
atom, two terms are in general use; 
one, “atomic number” and the other 
“atomic weight.” The atomic nun- 
ber is simply the number of protons 
in the nucleus. The atomic weight, is 
the total number of neutrons and 
protons in the nucleus. Thus the 
atomic weight of ordinary oxygen is 
16 while the atomic weights of its 
two heavier isotopes are 17 and 18. 
The atomic number is usually repre- 
sented by the letter Z; the atomic 
weight by the letter A. 





This is the first of several articles 


dealing with the general subject of 


radioactive isotope tracers. Though still in its early stages, radioactive 
tracer technique is bound to become of increasing importance as the pro- 
ductive capacity for radioactive isotopes increases. As is indicated, the 
operation of nuclear power plants will automatically result in the production 
of great quantities of radioactive isotopes. These substances, their proper- 
ties, production and use, are, therefore, of interest to those interested in the 
development of nuclear power production. In this first article, the historical 
background for a study of radioactive isotopes is laid down and the charac- 
teristics of radioactive isotopes considered in some detail. in a susequent 
article detailed applications of the tracer method will be presented 
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Among the 92 common chemical 
elements, some 278 stable isotopes 
have been discovered. These differ 
from one another only in the number 
of neutrons and protons in their nu- 
clei. If two nuclei have the same 
number of protons, (regardless of the 
total number of particles) they are 
called isotopes, and they belong to 
the same chemical element. If they 
have the same total number of par- 
ticles, then they have the same atomic 
weight and are called “isobars” and 
in general they will belong to differ- 
ent chemical elements because the 
number of protons will be different. 

As explained in other articles in 
this series, in the nuclei the neutron 
plays the role of a binding element 
which holds the entire nucleus to- 
gether in spite of the very strong 
repulsive forces which the protons 
(being positively charged) exert upon 
one another. Thus, in the heavier 
nuclei, there is a slightly larger pro- 
portion of neutrons in the nucleus in 
order to overcome the rapidly mount- 
ing repulsive forces between the 
larger number of protons. 


The most complicated nucleus 
known in nature is that of the heavy, 
or more common, isotope of uranium, 
U-238. As has been shown many 
times in other articles in this series, 
this nucleus contains 92 protons, 
(hence uranium has an atomic num- 
ber of 92) and 146 neutrons, making 
a total of 238 particles; hence the 
atomic weight is 238. 


Unstable Isotopes 


Like several other heavy elements, 
uranium is not a completely stable 
nuclear configuration. Just why, we 
do not know but it is probably be- 
cause of its complexity. It can be- 
come more nearly stable by splitting 
off from itself a helium nucleus, or 
alpha particle, and expelling this nu- 
clear fragment from the nucleus. 
This is the origin of the “alpha” ray 
of radium and other of the heavy 
elements. The alpha particle is ex- 
pelled from the nucleus with great 
velocity and so the swiftly moving 
alpha ray has found great usefulness 
as an atomic bullet. When a uranium 
238 nucleus expells an alpha particle 
in this fashion, it becomes a nucleus 
having an atomic number of 90 and 
an atomic weight of 234. This is tho- 
rium 234. 


This thorium nucleus, again, is un- 
Stable. It emits a negative electron 
or beta particle which changes one 
of the neutrons in the nucleus into a 
proton. Hence its atomic number 
goes up 1 unit, that is 90 + 1 = 91. 
Its atomic weight, however, remains 
unchanged at 234. This is protactini- 


1 For a detailed description of the trans- 
formation of U-238 into neptunium and 
plutonium; see ‘‘Uranium and Atomic En- 
ergy,” by A. W. Kramer, Power Plant 


Engineering, October, 1945. 

*“Atom Smashing and Its Applications 
to Medicine,”’ by Robley D. Evans. Elec- 
trical Engineering, June, 1941, page 250. 


















































TO STABLE ISOTOPES OF LEAD 


ATOMIC ‘NUMBER (Z) AND CHEMICAL SYMBOL 












































230 231 232 233 234 
MASS NUMBER (A) 


ALL THREE STAGES GO THROUGH VARIOUS TRANSFORMATIONS 


235 236 237 238 239 


Fig. 1. The beginning, of the three natural radioactive series and the new transuranic 
elements neptunium and plutonium 


um (Pa 234). This again loses a beta 
particle, changing it to U-234, with 
atomic number 92. 

In turn, this U-234 nucleus loses 
an alpha particle, reducing its atomic 
weight by 4 and its atomic number 
by 2. Thus, it becomes Thorium 230. 
The whole process is clearly indi- 
cated in Fig. 1, which shows the be- 
ginning of the three natural radio- 
active series as well as the new trans- 
uranic elements, neutunium and plu- 
tonium.* 

These successive transformations 
by the emission of alpha particles 
and beta particles finally terminate 
in one of the stable isotopes of lead 
(PB 82). In all the elements below 
lead in the periodic table there are 
no spontaneous disintegrations. Spon- 
taneous disintegrations occur only in 
the elements of atomic number higher 
than lead. These are called the ra- 
dioactive elements. 

In Fig. 2 is shown a diagram* in 
which each of the known “stable” 
isotopes appears as a square. The 
unstable isotopes are shown as cir- 
cles. As already mentioned, these all 
appear at the high end of the peri- 
odic table. 

These nuclei appear to represent 
all the stable configuration that can 
be made by taking an arbitrary num- 
ber of protons corresponding to par- 
ticular values of the atomic number, 
and adding neutrons in such numbers 
that stable nuclei result. A number 
of gaps appear in the vertical groups 
from which we can infer that these 
positions represent unstable config- 
urations of neutrons and protons, and 
that if such nuclei were synthesized 
in the laboratory they might have 
interesting properties. 

This, in fact, is the case, for all 
these nuclei (represented by gaps) 
are radioactive; that is, they spon- 
taneously transform themselves into 
a more stable configuration. Trans- 
formations of this type are called 
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“artificial radioactivity.”” There is no 
difference, however, between “artifi- 
cial” and “natural” radioactivity. The 
term “artificial” is used only to re- 
mind us that the nuclei in question 
are not found in nature, but have 
been produced in the laboratory. 


Transmutation 


Such transformations as we have 
been describing are called ‘“transmu- 
tation.” The term “transmutation” 
originally implied an artificially in- 
duced change in the chemical prop- 
erties of the atom. It was what the 
alchemists were striving for, in their 
fruitless attempts to transform baser 
metals into gold. Such a change, that 
ls, a chemical change, as has been 
shown, means a change in the num- 
ber of protons in the nucleus. Today, 
transmutation is used in a much 
broader sense to describe any change 
in the number of protons or neutrons 
in an atomic nucleus. Thus, atom 
smashing, or transmutation, is not 
always a smashing but is just as fre- 
quently a synthesis in which neutrons 
or protons are added to an original 
nucleus. 


Suppose we consider a relatively 
simple case of transmutation in which 
a nucleus of heavy hydrogen is struck 
forcefully by another nucleus of 
heavy hydrogen. Since each nucleus 
of heavy hydrogen consists of only 
1 proton and 1 neutron, it is evident 
that when two of these nuclei are 
forced together, the resulting nucleus 
will consist of 2 protons and 2 neu- 
trons. This is the nucleus of ordinary 
helium, 2He*. The two heavy hydro- 
gen nuclei, however, are positively 
charged and repel each other with 
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Si+22 


--Si+Z2 


Fig. 2. Diagram showing 
all the atomic nuclei oc- 
curing in nature 


Staple isotopes are 
shown as squares, natu- 
rally radioactive isotopes 
as circles. The horizontal 
co-ordinates represent the 
atomic number Z, that is, 
the number of protons in 
the nucleus. The vertical 
co-ordinate is a com- 
pressed scale of mass 
number, or atomic weight, 
A. The quantity actually 
plotted is (A-2Z) that is, 
the number of excess neu- 
trons over and above a 
number of neutrons which 
is just sufficient to equal 
the number of protons in 
ithe nucleus. Therefore, 
vertical columns contain 
isotopes of the same 
chemical element, and ad- 
jacent squares represent 
isotopes differing from one 
another by one neutron. 
Over 500 artificially ra- 
dioactive isotopes have 
been produced to fill in 
the gaps above, between 
and below the stable iso- 
topes 
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great force at atomic distances, 
Therefore, to bring two such nuclej 
together, it is necessary to fling them 
at each other with enormous velocity 
—far greater than anything we can 
achieve by ordinary explosive forces, 
When two such nuclei coalesce, the 
composite nucleus may be in a highly 
excited state, that is, a great deal of 
excess energy may be present and go, 
one or more neutrons or protons may 
be expelled from the group of 2 neu. 
trons and 2 protons; this leaves 2 
protons and 1 neutron. This nucleus 
is still helium since its atomic num. 
ber (the number of protons) is 2, but 
since it only contains a total of 3 
particles, it is a nucleus of “light” 
helium. This artificially produced 
“light helium” is identical with a 
known, but very rare, stable isotope 
of natural helium. 

Thus, in the collision between 2 
nuclei of heavy hydrogen a composite 
nucleus is formed, a neutron is ex- 
pelled, and there remains a_ nucleus 
of light helium. Two atoms of heavy 
hydrogen have been “transmuted” 
into an atom of light helium and 
there has been produced also, a free 
neutron. (See Fig. 3) 

The external electrons, which move 
in orbits external to the nucleus of 
an atom play no part in the trans- 
mutation. They follow the _ nuclei 
around as best they can. 


How It Is Done 


Having described the process, a 
natural question is, how is this trans- 
mutation accomplished. As already 
indicated, to be successful, it is nec- 
essary to hurl one nucleus against 
another nucleus with great velocity. 
That is what made it so difficult at 
first. Until relatively recent years, 
we had no method by which to ac- 
celerate particles to the enormous 
velocities required. For this reason 
the “alpha” rays from natural radio- 
active substances were used in all 
the early work. The alpha particles 
are expelled from natural radioactive 
substances, radium, thorium, etc. 
with great velocity, some of them 
moving at better than 1/15 the ve- 
locity of light. This would carry 
them around the earth in less than 2 
seconds. 
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Fig. 3. Diagram showing the transmuta- 
tion of two heavy hydrogen nuclei into a 
nucleus of light helium 


The kinetic energy of the alpha 
particle is about 5,000,000 electron 
volts. Since the kinetic energy of 
each atom in a highspeed rifle bullet 
is less than 1/10 of an electron volt, 
it is seen that the energy of the 
alpha particle is some 50,000,000 
times the energy of the atoms in the 
rifle bullet. Since such alpha parti- 
cles are expelled, spontaneously, 
from substances such as radium, it 
is obvious why these natural rays 
were used by the early investigators. 
One had merely to expose a “target” 
to the action of the rays from radium, 
to produce a bombardment of the 
target. 


Accelerating Devices 


As more and more discoveries were 
made it became desirable to develop 
methods whereby other atomic nu- 
clei, besides alpha particles, could be 
accelerated to high velocities. As a 
result, a number of different acceler- 
ating devices were developed. These 
are machines in which positively or 
negatively charged particles are sub- 
jected to the action of intense elec- 
tric and magnetic fields, thereby ac- 
celerating them to high velocities 
with consequent high kinetic energy. 
As an example, ionized hydrogen 
atoms—that is, hydrogen nuclei—can 
be produced in an electric arc. If 
these hydrogen nuclei are then placed 
in an electric field of several million 
volts potential, they will attain high 
velocities. 


The nature of these machines- 
these accelerating devices—will not 
be described here since they will be 
fully covered in a subsequent article, 
but they are of several kinds. Some 
of these devices are used to accelerate 
Positive particles such as_ protons, 
deuterons (heavy hydrogen nuclei) 
and alpha particles while others are 
more suitable for accelerating elec- 
trons. Since, the positively charged 
particles are very much heavier than 
electrons, most bombardment experi- 
ments are made with these positive 
articles as projectiles. 


By placing a “target” containing 
the chemical elements in which trans- 
mutations are to be produced in the 
Path of the “rays” produced by these 
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machines, all sorts of transmutations 
have been effected. Indeed, bombard- 
ments of this kind have produced 
several hundred successful transmu- 
tations, including transmutations of 
every known stable chemical element. 
In many of these transmutations the 
final nucleus produced is _ identical 
with one that already exists in na- 
ture. In many cases, however, in 
over 500 cases in fact, the final nu- 
cleus produced is not known in na- 
ture and it is therefore, artificially 
radioactive. Such nuclei tend to un- 
dergo one or more spontaneous 
changes until they become a “stable” 
isotope. Artificially radioactive iso- 
topes of every known stable chemical 
element have been produced and 
studied. 

So far we have considered only 
such transmutations as have been 
brought about artificially, by the use 
of electrical accelerating devices 
cyclotrons, betatrons, synchrotrons, 
etc. All of these devices produce 
small quantities of radioactive iso- 
topes—only enough for refined lab- 
oratory purposes. Despite this, the 
combined yield of all these devices 
is far greater than could be obtained 
by the combined use of the alpha 
rays from all the refined radium in 
the entire world. 

Since 1942, however, that is, since 
the first self-sustaining nuclear reac- 
tion pile was placed in operation at 
the University of Chicago on Decem- 
ber 2, 1942, the radioactive isotope 
production has been stepped up many 
millions of times. These self-sustain- 
ing reactors, in converting U-238 into 
plutonium, and in the fission of 
U-235, produce relatively enormous 
quantities of radioactive isotopes as 
a consequence of the intense neutron 
radiation. Such piles are capable of 
producing radioactive isotopes in such 
great quantities that they can be 
used commercially in chemical proc- 
ess. It is this very fact—the fact that 


radioactive isotopes production is a 


natural consequence of the operation 
of these piles or reactors—that has 
made the subject of radioactive iso- 
topes so important. As_ already 
pointed out, the operation of nuclear 
power plants will automatically re- 
sult in the by-product production of 
these isotopes. 


Artificial Radioactivity 
Artificial radioactivity dates back 
to 1934 when Irene Curie, the daugh- 
ter of Madam Curie who discovered 
radium, and her husband F. Joliot 
reported that certain light elements, 
such as boron, magnesium, aluminum, 


Fig. 4. The Geiger- 
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which had been bombarded with 
alpha particles continued to emit 
positrons for some time after the 
bombardment was stopped. In other 
words, alpha particle bombardment 
produced radioactive forms of boron, 
magnesium and aluminum. Curie and 
Joliot actually measured half-lives of 
14 minutes, 2.5 minutes and 3.25 min- 
utes respectively, for the radioactive 
substances formed by the alpha par- 
ticle bombardment. 


This discovery was of tremendous 
importance, because, for the first 
time, man had been able to induce 
radioactivity in elements outside of 
those naturally radioactive. The ex- 
periments of Curie and Joliot stimu- 
lated similar experiments all over the 
world. Almost immediately E. Fermi, 
reasoned that neutrons, because of 
their lack of electric charge, should 
be highly effective in penetrating 
atomic nuclei, especially those of 
high atomic number which repel pro- 
tons and alpha particles strongly. He 
was able to verify his predictions al- 
most immediately, finding that the 
nucleus of the bombarded atom cap- 
tured the neutron and that there was, 
thus, produced an unstable nucleus 
which then achieved stability by 
emitting an electron. Thus, the final 
stable nucleus was one unit higher 
in atomic number than the initial 
target nucleus. 


Types of Radioactivity 


The phenomenon of radioactivity, 
artificial or natural, is the conse- 
quence of changes in the nuclear 
structure of the unstable atom in the 
process of achieving stability. In 
many cases, as in the case of radium, 
which finally becomes lead, a large 
number of successive steps are nec- 
essary. At each step some sort of 
radiation occurs; sometimes an alpha 
particle is emitted, at other times an 
electron (positive or negative) is 
emitted Sometimes a gamma ray 
is radiated. 

Actually, there are five distinct 
kinds of radioactivity. We have al- 
ready mentioned alpha particle ra- 
dioactivity which is common to the 
natural heavy radioactive substances 
such as uranium, thorium, radium, 
etc. Such substances also emit beta 
particles, that is electrons. Among 
the artificially radioactive substances, 
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Fig. 5. Pole pieces of the magnetic lens developed at the National Bureau of Standards. 

A tantalum disk with a radioactive sample on its surface has been inserted at the left. 

The larger portion at the right is a simple film holder. When a strong magnetic coil 

(not shown) is placed around the pole pieces a magnetic field is produced, which focuses 

electrons emitted by the radioactive isotopes upon a photographic film. An image is 
thus formed showing radioactive areas 


beta ray activity is most common. It 
consists of the emission of either 
positive or negative electrons. 

In a fourth type of radioactivity 
an electron is captured by an atomic 
nucleus. There is a fifth type, called 
“isomeric transition” which involves 
only a shift in the configuration of 
the neutrons and protons in the nu- 
cleus without any change in the num- 
ber of either. 

In addition to these types of radio- 
activity mention must be made of 
gamma radiation. Gamma rays are 
produced in the spontaneous disinte- 
gation of radium and the other heavy 
natural radioactive elements. This 
type of radiation; which is not a par- 
ticle but an electromagnetic radiation 
similar to the X-ray except that it is 
much more penetrating than the 
usual X-ray. Quite a large number 
of artificial radioactive transforma- 
tions yield a final nucleus which is 
not quite in its most stable state, and 
which almost immediately settles 
down into its most stable or ‘‘ground” 
state by the emission of energy in 
the form of gamma ray. The energy 
of these gamma rays is just sufficient 
to take away the extra energy in the 
nucleus. The gamma ray, being an 
X-ray of extremely high frequency 
and penetrating power loses _ its 
energy in ionizing atoms which lie in 
its path. 





3‘‘Uranium and Atomic Energy.’’ Pow- 
er Plant Engineering, October, 1945. 
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As already indicated in the major- 
ity of cases, artificial radioactivity is 
characterized by negative - electron 
beta-ray emission. No specific exam- 
ple of the formation and disintegra- 
tion of a radioactive isotope will be 
given here, since the case for radio- 
active phosphorus was fully de- 
scribed in an earlier article presented 
in this section.* The process is similar 
in all cases. A stable nucleus, as a 
result of bombardment, becomes un- 


\ 





stable and as a consequence emits 
particles of one type or another jn 
an effort to regain stability. The fing) 
stable nucleus may be different from 
the original nucleus, but it will be 
stable. The time interval between 
the formation of a radioactive ny. 
cleus and its subsequent decay de. 
pends upon the details of the nuclear 
configuration, and it varies from one 
radioactive substance to another over 
extremely wide limits. In the case of 
radioactive phosphorus, for example, 
35 out of every million such nuclej 
undergo the spontaneous transforma- 
tion to stable sulphur each minute. 
This is the same as saying that half 
of any given initial stock of such 
radioactive atoms will remain unal- 
tered for 14 days. This is its “half 
life” the usual way in which the rate 
of decay of a radioactive substance 
is expressed. In some cases, the half 
life is only a few minutes or even a 
fraction of a second. In others it js 
measured in years and even billions 
of years. The half life of radioactive 
carbon 14 is over a thousand years. 


Why Are Radioactive Isotopes Important? 

Now, we may ask, why are these 
artificially produced radioactive jiso- 
topes so important? The reason lies 
in the extremely high energy of the 
emitted particles. The beta-ray which 
is shot out from the decaying radio- 
active nucleus has a velocity nearly 
equal to that of light. In the case of 
radioactive phosphorus these elec- 
trons have kinetic energies up to 
1,700,000 electron volts. In their 
headlong course through the sur- 
rounding matter, these electrons col- 
lide with thousands of atoms, losing 
energy at each collision, by ionizing 
the atoms in its path. Because of its 


aNe » Sexe . 


Fig. 6. Schematic diagram of the apparatus shown in Fig. 5. The radioactive sample is 

shown at A. The magnetic coil, B causes the soft iron pole pieces, C to produce an 

intense magnetic field at, D. Electrons emitted in nuclear disintegrations within the 
sample are brought to a focus upon the photographic film E 
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Fig. 7. Tracer micrographs showing the distribution of radioactive isotopes within a thin layer of sample material on the surface 
of a tantalum disk. Improved resolution in the lower row is due to reduction in the size of aperture 


high speed this electron is easily de- 
tected by means of ionization cham- 
bers, electrometers or simple electro- 
scopes. By means of such extremely 
sensitive instruments as the Geiger- 
Miller counter the individual beta- 
ray electrons can be detected- 
counted one by one. 

Thus the course of a radioactive 
isotope may be followed in its pas- 
sage through other matter, as in bio- 
logical, chemical or physical trans- 
formations, by measuring the beta- 
ray activity at various points. Such 
radioactive isotopes of an element 
can take part in chemical and phys- 
ical processes in exactly the same 
way as the familiar mixture of iso- 
topes of that element which occurs 
in nature, while the isotopes in ques- 
tion (the radioactive isotopes) can 
always be recognized by the investi- 
gator and can be “traced” even in 
chemically identical environment, 
thanks to its radioactivity, or differ- 
ence in atomic weight. Thus the 
name tracer. The isotope functions 
as a tracer, capable of furnishing evi- 
dence about processes taking place. 


Hevesy’s Experiment 


The present widespread use of 
tracer isotopes in modern physics 
though a consequence of the discov- 
ery of nuclear fission, is due largely 
to the discovery of artificial radio- 
activity by the Curie-Joliots in 1934, 
and the subsequent discoveries and 
developments in nuclear physics. The 
method of tracer technique, however, 
has its origin in the work of Paneth 
and Hevesy as far back as 1913. 

Hevesy used the method to test 
the theory of Arrhenius about the 
dissociation of electrolytes. In es- 
sence his experiment was as follows: 
From a certain amount of normal 
lead a salt is prepared, for instance, 
lead chloride. From a corresponding 
amount of the radioactive lead iso- 
tope which is formed as a disintegra- 
tion product of radium another salt, 
for instance, lead nitrate is prepared. 
When the two salts are dissolved in 
water, the solutions mixed, then the 
two lead compounds are found to 


have become equally radioactive. The 
lead atoms from the two salts must, 
therefore, have been completely 
mixed in the solution. This result 
agrees with the hypothesis that the 
lead compounds are dissociated in 
the solution, i.e., that lead occurs in 
the solution in the form of free ions. 

We have just said that one salt 
was prepared from normal lead and 
the other from the radioactive lead 
isotope. In order to carry out the 
experiment in this way, a sample of 
the pure radioactive lead isotope 
would have to be available. Actually, 
however, this is not necessary. It is 
sufficient if one sample of lead con- 
tains only a small amount of the 
radioactive isotope. Hevesy recog- 
nized this from the very beginning, 
as may be seen from the curious 
story of the way in which he came 
to use the isotopes in this way. 

He had tried, vainly, to separate 
radium D from a quantity of lead 
containing a small amount of that 
substance. Since radium D is an iso- 
tope of lead (the radioactive isotope, 
listed in the radium series; its name 
dates from the time when there was 
no clear idea of the situation) it can- 
not, as we now know, be separated 
by ordinary chemical means. It was 
just that failure that gave Hevesy 
the idea that he could always distin- 
guish the lead of the sample “con- 
taminated” with radium D, from a 
sample of ordinary lead; in all mix- 
tures with ordinary lead every frac- 
tion of the ‘‘contaminated” (radio- 
active) lead sample takes an equal 
fraction of the original radioactivity 
with it and can thus be determined 
quantitatively by measurement of the 
radioactivity. 

The “contaminated” lead is thus, 
indicated or labelled by the radio- 
active isotope itself, and provided it 
is a homogeneous mixture the whole 
sample can serve as a quantity of 
labelled atoms. This fact is obvious 
when it is borne in mind that the 
radioactivity of an element only 
means that per unit of time a certain 
percentage of the atoms present in a 
sample disintegrates spontaneously. 


If the sample also contains a number 
of isotopic atoms which are stable 
and thus will never disintegrate, the 
only result, in the first instance, is 
that the percentage of disintegrating 
atoms per unit of time, is smaller— 
the radioactivity is diluted. 

We have described these original 
experiments by Hevesy in detail, pri- 
marily for the historical interest they 
have. They were made at a time 
when knowledge of isotopes or of 
nuclear physics was extremely mea- 
gre. The fact that Hevesy recognized 
the principle is great credit to his 
insight into chemical and physical 
processes. He, by no means, confined 
his application of the method to ex- 
change experiments. He realized the 
significance of radioactivity measure- 
ments as a substitute for chemical 
analyses. In subsequent years his 
and Paneth’s students made exten- 
sive investigation of the mechanism 
of exchange reactions, of oxidation- 
reduction couples, the metabolism of 
plants and animals, and many other 
problems in chemistry and biology. 
Thus the groundwork and fundamen- 
tal principles of the method of tracer 
isotopes all were worked out long 
before the Curie and Joliot team dis- 
covered the principle of artificial ra- 
dioactivity in 1934. The early investi- 
gators were severely handicapped in 
their work because only the naturally 
radioactive isotopes were available, 
so “tracer” experiments could only 
be done on lead (with radium D), 
bismuth (with radium E), and thal- 
lium (with actinium C). 

Hevesy’s work, therefore, was in- 
genious and he made very practical 
use of his knowledge. The story goes 
that one time when he had reason to 
suspect the cleanliness of his land- 
lady, he smeared a bit of “dirt” with 
a radioactive substance on it on his 
dinner plate. Thereafter he made 


(Continued on page 144) 
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Stack Dust 


Collection and Disposal 


Experience of Detroit Edison Company with electrostatic precipitators and me. 
chanical separators.“ Storage of dry flue dust in bin. Disposal of cinders, fur. 
nace slag and fly ash. Low land filled for coal storage area. Fly ash used in 


cement, in asphalt, as soil conditioner, and as filler in low cost rubber goods 


By P. W. THOMPSON, Vice President in Charge of Engineering, Detroit Edison Company 





ENSING the potential nuisance to 

the neighborhood that would arise 
through the uncontrolled emission of 
fly ash from the stacks, the Detroit 
Edison Co. pioneered in the use of 
Cottrell electrostatic precipitators at 
Trenton Channel. While this device 
has proven quite reasonably satisfac- 
tory as installed there, its effective- 
ness depends, as would be expected, 
on holding down gas velocities and 
avoiding intermittent or unequal con- 
centrations of dust loadings. 

Such concentrations can be mini- 
mized in several respects such as: 
(a) eliminating the need for soot 
blowing insofar as possible or doing 
the operation piecemeal to spread it 





*Portion of paper entitled ‘‘The History 
and Use of Pulverized Fuel at Detroit 
Power Stations’’ presented at the confer- 
ence on Pulverized Fuel held on June 3-6 
Pe aoe. England, by the Institute 
oO uel. 





over a longer period of time; (b) 
designing, to avoid unequal concentra- 
tions of dust through different sec- 
tions of the precipitator; (c) install- 
ing dampers for closing off individual 
sections of the precipitator during 
progressive rappings; and (d) pro- 
viding baffles and downspouts for 
catching dust rapped off the plates 
and diverting it into the removal 
hoppers without opportunity for re- 
intrainment in the flue gas. Cottrell 
precipitators of more liberal design 
were adopted for the company’s sec- 
ond pulverized coal installation that 
has been in operation at the Marys- 
ville plant since 1942. 

It is possible, however, that the 
economics of future installations may 
call for the use of mechanical separa- 
tors of the vortex type for removing 
coarse particles ahead of the pre- 
cipitator, thus leaving to the latter 


Fig. 1. Exterior view of flue-dust storage bin and associated ash-handling house 
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the collection of the fines alone. Lat. 
terly, experience with stoker firing at 
high outputs has demonstrated the 
need for collectors, particularly in 
thickly populated districts. Experi- 
ence gained with mechanical collec. 
tors on such stoker jobs has indicated 
the possible inherent advantages of 
combining this device with a precipi- 
tator for pulverized-fuel boilers. 
Another feature of the Marysville 
extension is the 1500-ton dry flue dust 
storage bin illustrated photographi- 
cally in Fig. 1 and diagrammatically 
in Fig. 2. With this equipment it 
is possible to store an appreciable 
amount of pulverized coal ash. The 
ash-transport line leading from the 
power house is connected to a two- 
way valve at the top of the structure 
by means of which the ash can be 
diverted either into the storage bin 
or to the loading hopper. Ash to be 
hauled away from the plant in the 
dry state is loaded into suitable con- 
tainers or closed conveyances by flex- 
ible hose connected to a pipe leading 
from the loading hopper. To draw 
the ash from the storage bin, the ma- 
terial is fed into a pneumatic trans- 
port pump located at the bottom of 
the bin. This pneumatic pump is 
mounted on a narrow-gage rail truck 
so that in the event additional storage 
bins are built in the future, the same 
pump can be used to serve them. 


Disposal of Refuse 


There has always been a good mar- 
ket in and about Detroit for cinders 
from stoker firing so that disposal of 
this sort of refuse has been no prob- 
lem. Cinders are sold on a cash basis 
by the cubic yard at the power plants 
and are shipped either by rail or 
motor lorry. Cinders from the dis- 
trict heating plants are sold on yearly 
contract and removed daily by lorry. 
Pulverized coal furnace slag is hauled 
away by local people or sluiced into 
nearby marsh lands. No charge 1s 
made for the furnace slag. All De- 
troit Edison pulverized coal furnaces 
are of the dry-bottom type. Owing 
to the wholly different nature of pul- 
verized-fuel fly ash which has pre- 
cluded its use for the same purposes, 
entirely new markets had to be de- 
veloped. Of the fly ash, or flue dust 
from precipitators, about 25 per cent 
is sold, the remainder is hauled to 
dumps. 
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Fitt For Low LAND: In the absence 
of such markets and during the course 
of their development it has been nec- 
essary to make other arrangements 
for disposal. The first and obvious 
alternative is to use any excess of 
pulverized coal ash for filling in low 
spots in and adjacent to the power 
plant, using convenient sluicing meth- 
ods. Although the material does not 
make particularly desirable fill, this 
at least gets it out of the way until 
the plant site is completely filled. A 
second and more costly alternative is 
to pay for carting the refuse to some 
more remote dump site whose owners 
are willing to accept this waste ma- 
terial for fill, possibly for a consider- 
ation. 

The coal storage on fly-ash fill at 
the Trenton Channel plant covers an 
area of five acres. The fill was made 
under water and consists of fly ash 
and furnace slag which were sluiced 
into a lagoon between the river bank 
and a water tight bulkhead. The 
grade was raised about six feet above 
river level giving a total depth of 
ash fill of about 20 ft at a maximum. 
The surface water for about the top 
six feet was allowed to drain off by 
making holes in the bulkhead when 
preparing the site for coal storage. 

In the course of ten years follow- 
ing the fill period this whole area be- 
came covered with a dense growth of 
willow brush that was cut off a foot 
above grade and the whole surface 
covered with about a foot of cinders. 
The combination of a retaining wall 
with a high water level in the fly ash 
fill, plus the mass of intertwined wil- 
low roots probably is responsible for 
the ability of this fill to support the 
coal now stored on it. About one-half 
the area was used for storage the 
first year. Coal was piled and com- 
pacted with a bulldozer to a depth of 
approximately 35 ft as is usual com- 
pany practice. Settlement of the fill 
under this coal loading was about 
one foot during the first year. The 
whole filled area is now used for coal 
storage. A word of caution may not 
be amiss in this description of a fly 
ash fill. Unless a fill were made under 
similar conditions as to water level, 
period of settlement, and had a simi- 
lar growth of brush roots, there is no 
assurance that a fly ash fill could be 
used to carry load. 


FINDING A MARKET FOR FLY ASH: 
Without waiting for the low areas 
about the Trenton Channel plant to 
be filled up, the Company over twen- 
ty years ago set about discovering 
and developing uses for which pulver- 
ized coal ash is suited. Some of the 
new uses such as for building blocks 
and replacement of a portion of 
the cement or sand in concrete are 
described in papers which have ap- 
peared in the technical press. After 
many years’ development work, a 
turning point was reached in the 
year 1945 when revenue from the sale 
of fly ash finally exceeded the cost 
of handling and of hauling the unsold 
remainder to the dump. One reason 
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Fig. 2. Isometric view of flue-dust storage and handling facilities 


for the previously unsatisfactory ratio 
of the amount of fly ash sold to that 
dumped was the lack of sufficient dry 
storage capacity at the Trenton Chan- 
nel plant. Adequate storage is a nec- 
essary requisite because of short pe- 
riod demands by users which often 
exceed the daily production of fly ash. 
Hence, dry fly ash storage of 1,800 
tons has been provided in connection 
with the Marysville plant extension, 
and similar arrangements are being 
made in extending Trenton Channel. 

Dampened ash is shipped in rail- 
road gondola cars and dump lorries. 
Ash hauled to dump is dampened and 
loaded in dump lorries. Dry fly ash 
is loaded into covered hopper rail- 
road cars and bulk cement lorries 
through overhead spouts that are ade- 
quately sealed and vented to mini- 
mize the loss of fly ash. There is a 
certain amount of dust with this 
method, but not enough to be con- 
sidered a nuisance. Special bagging 
arrangements have been installed at 
Trenton Channel for filling 60 lb and 
100 lb paper bags. At the present 
time fly ash is being bagged at the 
rate of about 2,000 tons per year for 
two firms manufacturing concrete 
admixtures. 

The following is a condensed ac- 
count of Detroit Edison practice and 
experience: 

SUBSTITUTE FOR CEMENT AND/OR SAND 
IN CONCRETE: Pulverized coal fly ash 
has been used in concrete mixes as 
a replacement for both cement and 
sand. Considering a mix containing 
five bags of cement per cu yd of con- 
crete, it is entirely feasible to sub- 
stitute 100 lb of ash for one bag of 
cement, with or without a further 
substitution for sand. Substitution 
for the cement alone in this case 
would give a slightly lower strength 
at 28 days, but a higher strength at 
six months or a year. If additional 
ash is substituted for sand, as much 
as another 50 or 100 lb could be sub- 
stituted for its equivalent absolute 


volume of sand, and this should be 
both more workable and stronger at 
all ages. 

In the richer concrete mixes, the 
ash substitution for cement could be 
as much as 25 per cent. The limit of 
substitution for sand is hard to pin 
down, and the concrete engineer 
should work this out gradually until 
he becomes familiar with this new 
type of concrete. A favorable factor 
in adding fly ash to concrete mix is 
the better workability that results. 
This is especially true when the ag- 
gregate in the mix is blast furnace 
slag or crushed limestone. 

As to the specific uses of concrete 
containing fly ash, there seems to be 
no reason why any general purpose 
concrete should not contain fly ash 
if it is used under the direction of 
a concrete engineer who would under- 
stand and use it only after making 
experimental batches, etc. 

For instance, if used in floor slabs 
where the finish must be troweled, 
it would not be wise to use large 
quantities of ash. It does, of course, 
change the color of the concrete 
slightly, but unless brought into di- 
rect contrast this is not noticeable, 
particularly after concrete has thor- 
oughly dried out. As much as 150 lb 
per yard has been used in concrete 
pavements with only 4% 94-lb bags 
of cement. These pavements, after 
several years’ service, have shown 
excellent durability and no spalling. 


There has been considerable data 
already published indicating the 
strength and other characteristics of 
concrete containing fly ash, and also 
discussions as to such factors as car- 
bon content and fineness. 

AGGREGATE IN CINDER CONCRETE: 
Some 5,000 yd of concrete have been 
poured containing crushed cinders as 
coarse aggregate, and fly ash as fine 
aggregate, the latter amounting to as 
much as 500 lb or more per yard of 
concrete. In using this type of con- 
crete for roof slabs the usual pre- 
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cautions must be taken for minimiz- 
ing the tendency for blistering of 
asphalt or tar felts. Another large 
user is the cinder building block in- 
dustry which has used as much as 
2,100 tons per year. 

CEMENT MANUFACTURE: During the 
year 1946, 2,600 tons of fly ash were 
used by a local cement manufacturer 
as a clay substitute. It is used for 
properly proportioning the alumina, 
iron oxide, and silica contents of the 
raw clay. 

FILLER FOR ASPHALT ProDuCcTS: The 
asphalt industry is the largest com- 
mercial market for fly ash so far de- 
veloped in this territory. Between 
6,000 and 7,000 tons of fly ash per 
year are sold as mineral filler for 
asphalt paving and. other asphalt 
products. It is not known why, as 
yet, but not all pulverized fuel ash 
is a satisfactory mineral filler for 
asphalt or admixing material for 
concrete. The ash from the plants 
of the author’s Company has been 
found satisfactory but ashes from at 
least one other plant have been 
found unsatisfactory. That plant 
burns coal from another coal field 
and their ash is finer and contains 
less carbon which may account for 
the difference in behavior. 

Soit AMENDMENT FOR HEAvy CLAY 
Sorts: A soil amendment agent can 
be defined as a material that has no 
fertilizing value in itself but which 
improves the soil with regard to 
workability, plant growth, and re- 
sistance to caking by changing its 
physical structure. A laboratory ex- 
periment with growing oats has defi- 
nitely shown that a mixture of 25 
per cent fly ash and 75 per cent clay 
is more workable, does not dry out 
as hard, and produces a_ larger 
growth of oats than a 100 per cent 
clay soil. A Company employee who 
used approximately fifty tons of ash 
in his vegetable garden reported im- 
proved soil conditions. 

INERT FILLER FOR RUBBER Goops: An 
attempt was made to interest the 
manufacturers of low cost rubber 
goods (automobile floor mats, run- 
ning boards mats, pedal covers etc.) 
in substituting sized fly ash for the 
present inert filler material. The ash 
was Classified as to size by passing it 
through an air classifier until 98+ 
per cent passed through a 325 mesh 
screen. A batch of rubber was made 
in a rubber manufacturer’s labora- 
tory using ash as a filler and the 
results obtained were surprisingly 
good, considering that it was the first 
attempt. This work, however, indi- 
cated that it would be difficult to 
produce light colored rubber prod- 
ucts. Because of this limitation, no 
further work was done. If this color 
obstacle can be overcome, the rubber 
market would be a very desirable 
one because its requirements are 
non-seasonal and the possible rev- 
enue very attractive. 

Another obstacle to the adoption 
of fly ash as a filler for rubber goods 


was the need for an extensive han- 
dling system. Dry fly ash is so light 
that it is necessary to have an ab- 
solutely closed system for handling 
it in a rubber plant. Other filler ma- 
terials being much heavier do not 
require such an elaborate setup for 
handling. It is believed, however, 
that the expense of such a system 
could be paid for out of savings since 
fly ash can be sold so much cheaper 
than these other materials. 

INGREDIENT FOR FOUNDRY CORES: 
During the war, fly ash was used 
extensively by aluminum and mag- 
nesium foundries as an ingredient in 
their cores. Experiments are now 
being carried on with gray iron and 
steel foundries to see whether it can- 
not be used to advantage in their 
cores. 


COMBINATION WITH OTHER INpuvus. 
TRIAL WASTES: During the investiga. 
tion of fly ash disposal, a survey was 
made of the other industrial wastes 
available in the Company territory, 
The waste (impure limestone) from 
soda-ash plants is available in large 
quantities and this product was com. 
bined with fly ash in an attempt to 
produce a satisfactory fill materia], 
It was found possible to produce a 
substance whose physical properties 
compared favorably with a sand- 
cement stabilized mixture, but the 
difficulty of mixing this material pre. 
cludes its use for fill purposes. It 
could undoubtedly be used as aq 
stabilized soil, however, if economic 
conditions were favorable. 





Aids for Small Business 


Power industry’s interest in small business ties in with 


C E D statement of policy . 


. . Tests for small business 


.. . Utilities cultivate patronage of small users . . . Distri- 
bution of informative literature . . . Aid from manufacturers 


By RALPH E. TURNER, Editor, POWER PLANT ENGINEERING 


ITH the release in June of a 

statement on National Policy by 
the Research and Policy Committee 
of the Committee for Economic De- 
velopment entitled Meeting the Spe- 
cial Problems of Small Business, own- 
ers and managers of small business 
enterprises of the whole country were 
presented with a document prepared 
by the best informed business men 
and economists of the country and 
designed to assist the people of the 
country in formulating their own poli- 
cies and carrying out practices which 
will result in reasonable profits to the 
owners, permitting them to continue 
in business and render a service to 
the community and nation. 

This statement places before the 
business men of the country the fun- 
damentals of American business that 
have been proven to be successful 
many, many times in nearly all types 
of small business and in all sections 
of the country. 


Tests for Small Business 


The Committee reports that 98 per 
cent of the number of firms in busi- 
ness are small, having less than 50 
employes. It is stated that usually a 
small business will have two or more 
of the following characteristics: 1. 
Management is independent. Usually 
the managers are also owners. 2. 
Capital is supplied and ownerships 
held by an individual or small group. 
3. Area of operations is mainly local. 
Workers and owners are in one home 
community. Markets need not be lo- 
cal. 4. The business is small when 


compared to the biggest units in its 
field. 

Although under these tests for small- 
ness, Many power plants in the coun- 
try, both utilities and those serving 
industries, would be classified in the 
small business column, all the utili- 
ties, big and small, have a definite 
interest in the prosperity of the small 
business units they serve for these 
units make up a generous portion of 
the load on the utilities. 

Another branch of the power indus- 
try, a large portion of which falls in 
the small business classification, is 
the manufacturing of power equip- 
ment, auxiliaries, instruments and 
tools. Nearly all of these units are 
either small or have grown large 
from small beginnings. This group 
also has a decided interest in the 
prosperity of small business which 
buys a very large portion of the 
products of the power equipment 
manufacturers. 

Utilizers of power in the commer- 
cial and industrial field are in both 
the small and large business classes 
but in numbers the small business 
units make up the vast majority. 

There is a tie-in among these 
branches of the power industry that 
is conducive to wide-scale develop- 
ment and co-operative activities which 
is mutually beneficial. On the basis 
of pure selfishness, if you want to put 
it that way, each branch of the indus- 
try wants to see the others succeed, 
for each draws patronage directly or 
indirectly from the others. 

The release of this C E D statement 
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suggests consideration of the activities 
of the power industry directed toward 
the betterment of business units which 
they serve as customers; all of which 
might be termed public relations ac- 
tivities. 

Utilities Need Small Business Customers 

Very good reasons are apparent why 
electric utility companies are vitally 
interested in the welfare of small 
business projects. Reports of the Edi- 
son Electric Institute for March 1947 
show that 13 per cent of the number 
of customers served by the utilities 
are in the small light and power 
group. Small, according to classifica- 
tion employed by the Institute, means 
those units whose demand capacity is 
less than 25 kw. 

The kilowatt-hour sales to these 
customers amounts to 17.2 per cent 
of the entire utility output, and the 
revenue from this group of customers 
amounts to 26.6 per cent of the total 
revenue of the utilities, compared 
with 28.2 per cent from the large light 
and power group. : 

Utility companies consider this por- 
tion of their load ideal, for it is ex- 
tremely diversified, rarely affected to 
any great extent by labor troubles, 
the schedule of power use varies but 
little, customers in this group must 
pay service bills promptly, and small 
business units thrive best in and near 
residential districts served by the 
utilities which is a definite advantage 
in designing a distribution system. 


Use of Pamphlets and Magazines 


Probably the most common practice 
engaged in by utilities to aid small 
business units is the preparation, pub- 
lishing and distribution of informative 
pamphlets and magazines. These deal 
with nearly all kinds of uses of elec- 
tric power in commerce and industry. 
The preparation of food seems to be 
one of the most popular subjects dis- 
cussed in these pamphlets which are 
distributed among restaurants, hotels, 
hospitals, bakeries, meat markets, 
sandwich shops and other food-prepa- 
ration and dispensing establishments. 
The care and use of electric appliances 
used in the food industries is of first 
importance but in addition informa- 
tion is given on the management of 
various types of establishments based 
on experience of successful men in the 
field. 

Human comfort and cooling systems 
depend to a large degree upon the 
electric service available, so pamph- 
lets are distributed giving information 
on air conditioning, refrigeration, 
fans, ventilation, automatic furnace 
operation, temperature regulators, hu- 
midifiers and all phases of electric 
lighting. 

Pamphlets are distributed periodi- 
cally to bring up-to-date information 
on retail stores to managers of estab- 
lishments serving various branches of 
this trade. In this field lighting is an 
extremely important feature. Textiles 
and furniture should not be modified 
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in color by artificial lighting. Display 
windows need carefully designed 
lighting effects to accomplish their 
purpose. Switch arrangements and lo- 
cations for the convenience of em- 
ployes in serving customers need to 
be considered by retailers. These and 
many other items in which electricity 
serves the retailer are discussed. 

Quite common among publications 
distributed by utilities are those deal- 
ing with the use of electricity in in- 
dustry. In these are printed articles 
describing in detail, modern industrial 
processes where electricity from the 
utility’s generating plant is applied 
in some way for mass or volume pro- 
duction. Canning chickens, assem- 
bling pianos, laundry operation, de- 
greasing operations, infra-red paint 
drying, are a few of the subjects 
treated in a publication of this type 
aimed to assist managers of indus- 
trial plants. 

Radios, motion pictures and tele- 
vision, all users of electricity, come in 
for treatment in some of these house 
organs. Some of these put in plugs 
for the industrial units they serve 
which is a very effective method of 
building good will among customers 
in any community. 

Large public utility companies have 
found that the conducting of exhibits 
for the display and demonstration of 
electric power using equipment not 
only helps to build loads for the 
power lines but assists the manufac- 
turers and distributors of the equip- 
ment to establish and improve their 
markets. Among the products thus 
displayed are: household stokers, 
radios, electrically driven tools, elec- 
tric welding equipment, electric 
kitchen equipment, laundry appliances, 
in fact nearly every kind of electrical 
device used by the public and small 
industries. 

Utilities have gone so far in their 
aid to small business and industry 
as to maintain a real estate depart- 
ment whose duties are to assist firms 
in finding buildings and locations for 
new businesses, ranging in impor- 
tance from restaurants and retail 
stores to manufacturing plants just 
beginning operations and those re- 
quiring large sites for expanding pro- 
duction facilities. 


Engineering Service Available 


Another service provided by many 
large utilities is the advice and coun- 
cil of engineers specialized in the 
application of electricity to the prob- 
lems of industry. These men work 
with the power salesmen to devise 
the most satisfactory arrangements 
for applying power to the many 
in industry where electricity is used 
to advantage. 

The spirit of this activity is well 
expressed by Charles Y. Freeman, 
Chairman of the Board of the Com- 
monwealth Edison Co. in his address 
at a recent meeting of the stock- 
holders. He said, “Our Territorial In- 
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formation Department, about which 
I have reported to you from time to 
time, continues to be a factor, we 
believe, in the long-term development 
of this region. Our purpose is to pro- 
mote and publicise Chicago and 
Northern Illinois, and the Depart- 
ment gives voice to our belief that 
this territory is second to none as an 
advantageous location for working 
and living. Generous community 
recognition has been given to our 
companies for this forward looking 
activity.” 


Manufacturers Offer Aid 


The manufacturing branch of the 
power industry also does its share in 
servicing its customers. The purchaser 
of power equipment expects and 
usually gets not only the equipment 
bargained for but a service which 
guarantees satisfactory operation in 
the application he has made of that 
equipment. 

Managers of small business estab- 
lishments who appeal to manufactur- 
ers and utilities for assistance in the 
application of power to some process 
will, almost without exception, be 
given worthwhile advice by compe- 
tent application engineers regarding 
the selection and installation of equip- 
ment that will best serve their pur- 
poses. 

If we may judge from the activities 
of the power industry (the term be- 
ing used in its broad sense to mean 
the generators of power, the manu- 
facturers of power equipment, and 
the utilizers of power) as outlined 
above, it is evident that there exists 
in this industry a determined effort 
to be helpful to small business as a 
policy adopted to maintain good 
public relations—and good business. 

The aims of the C E D Committee 
stated in the closing paragraph of 
the report are as follows: “Our goal 
is equality of opportunity for every 
type and size of business. This is 
vital in preserving a healthy, growing 
and productive system of business 
enterprise, and by the same token, 
the well being of this country. The 
American business system is being 
questioned today in many places in 
the world. There is a responsibility 
that each business man act so as to 
strengthen the free enterprise system. 
It is a responsibility he owes to the 
system he believes in.” 

Large as well as small units of the 
power industry will find many helps 
in the management of their estab- 
lishments in this pamphlet entitled 
“Meeting the Special Problems of 
Small Business” single copies of 
which can be obtained free upon re- 
quest to the Committee for Economic 
Development, 285 Madison Ave., New 
York 17, N. Y. It represents many 
months of intensive study, by mem- 
bers of the Research and Policy Com- 
mittee, of the problems of small busi- 
ness in the three major areas of 
management, financing and taxation, 
and competitive opportunity. 
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What Coal Fluidization May Do 
for the Power Plant of Tomorrow 


Trends in fluid devolatilization of coal may make tomorrow's power plant a 
focal point for production of many by-products in addition to electricity . . 


It may yield fuel gas, gasoline, lubricating oils, chemicals . . . 
of coal yields char of 12,180 Btu per Ib from 11,460 Btu coal... 


Fluidization 
Also yields 


8300—14,800 cu ft of fuel gas per ton coal, 15 gal of tar per ton coal . 


Process reduces sulfur in coal... 


coal... 


Char forms a fuel suitable for burning in 
cyclone burner without pulverization . . 


. Char also pulverizes easier than 


Lower hydrogen loss and less stack discharge when burning char 


. Process leads to manufacture of synthesis gas, and other by-products 


By A. D. SINGH President, Singh Company, Chicago, Illinois 





HE MOST WIDELY-USED fuel 

in the production of electrical 
energy is coal. Equally common is 
the practice of burning it directly in 
the boiler furnaces to raise steam, 
the motive fluid for the prime mov- 
ers. In due tribute to the accomplish- 
ments of the power plant engineer, 
it may be stated that a condition near 
the saturation point has been reached 
for making further improvements 
along the conventional lines. Conse- 
quently, attention must be turned to 
some recent developments that seem 
to render the power plant field, inso- 
far as coal is concerned, highly fer- 
tile for future explorations. 

Much has been written during the 
last year or so on the possibilities of 
atomic energy entering the power 
plant field. Technological advances 
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in the foreseeable future might in- 
deed make possible the application of 
atomic energy, particularly in very 
large power plants. Although not by 
way of retaliation, it may be this 
same large power plant in which 
King Coal will most likely extend his 
utility in ways hitherto considered 
out of the scope of such plants. For 
instance, the power plant of tomor- 
row, most likely, will be the focal 
point for such operations as the pro- 
duction fuel gas, gasoline, lubricating 
oils, fertilizers, chemicals and many 
other articles of commerce. And to 
such a power plant coal will flow in 
quantities far in excess of those con- 
sumed in present-day practice. 

A trend in the development of 
power plants along such lines has al- 
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and Kane? in discussing the results 
in a paper entitled ‘Fluid Devolatili- 
zation of Coal for Power Plant Prac- 
tice’ before the 1947 Semi-Annual 
Meeting of the ASME, have con- 
cluded that Kincaid coal from Seam 
No. 6, Christian County, central Illi- 
nois, can be processed by the appli- 
cation of the fluidization technique, 
explained later in this paper, to pro- 
duce: 

(1) Char with a volatile matter 
content of 10 per cent by 
processing coal, crushed to 
pass a 20 mesh screen, at 
1292 F (700 C). The heat- 
ing value of the char is 
12,180 Btu per lb compared 
with 11,460 Btu per lb of 
raw coal on a dry basis. 

(2) Fuel gas at a rate of 8300 
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Diagram showing how fluid devolatilization process is applied to coal 
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cu ft at 1292 F (700 C) and 
14,800 cu ft at 1472 F (800 
C) per ton of dry coal. In 
terms of heat units the gas 
amounts to 40 therms at 
1292 F (700 C) and 84 
therms at 1472 F (800 C). 
(3) Tar at a rate of 15 gal per 
ton of dry coal at 1292 F 
(700 C) and 11 gal at 1472 
F (800 C). 
Char with an ash content 
2 to 3 per cent higher than 
in raw coal when the proc- 
ess is operated at 1292- 
1472 F (700-800 C). At tem- 
peratures below 1022 F 
(550 C) the increase in the 
ash content of the char is 
insignificant. Reduction in 
ash content of char made 
in a temperature range of 
752-1472 F (400-800 C) is 
believed to be due to me- 
chanical separation of the 
high-ash-bearing fractions 
of coal and ash particles in 
the fluidizer. 
Substantial desulphuriza- 
tion of coal with steam dur- 
ing the devolatilization 
process, ranging from 38.5 
per cent at 1472 F (800 C) 
to as high as 76 per cent at 
1112 F (600 C). 
Saving of 4 to 6 per cent 
in the overall heat balance, 
due to lower hydrogen 
stack losses, and the recov- 
ery of sensible heat in the 
char that may be fed di- 
rectly into cyclone type 
furnaces without further 
pulverization. 
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Process for Fluid Devolatilization of Coal 


Fluid devolatilization is a term 
coined to express the application of 
the fluidization technique to the proc- 
ess of distilling fuel gas from finely 
crushed coal, accompanied by the 
production of a freely-flowing prod- 
uct called char. Fluidization may be 
simply explained by referring to the 
fluid-like behavior a finely divided 
solid substance acquires, when a cur- 
rent of gas or vapor is passed through 
a bed of the solid at a certain rate. 
The pseudo-liquid system so estab- 
lished obeys to a remarkable degree 
the laws governing flow of fluids, and 
the material under fluidization can be 
handled through chambers, pipes, 
valves and orifices as if it were a 
fluid. 

The petroleum refining industry 
has applied fluidization in the han- 
dling of very large quantities of pow- 
dered catalyst in the production of 
gasoline. During the last war, Ger- 
many applied the same technique to 
the gasification of powdered brown 
coal to synthesize gasoline and lubri- 
cating oils to maintain her war ma- 
chine. Neither the powdered catalyst 
used in the petroleum industry nor 
the brown coal, however, possessed 
the plastic property of a coking bi- 


Table I—Screen analysis of char and coal materials used in fluidization tests 





Fluid Bed Temp. Wt. Per Cent Retained on U.S.S. Sieves 
“F “¢ Material 8 16 30 50 100 200 —z200 
1022 550 OS errr 0.0 0.0 12.8 31.3 23.3 13.6 18.7 
Char in Feed. .0.0 0.0 10.9 31.2 23.3 15.2 19.4 
Char Product .0.0 1.1 14.9 26.7 21.7 14.9 20.6 
1051 566 oC" Sa ee 0.0 0.0 12.8 31.3 23.3 13.6 18.7 
Char in Feed. .0.0 0.0 13.5 31.1 24.4 14.7 16.5 
Char Product .0.0 0.8 13.4 26.0 22.3 15.3 22.0 
1112 600 oS rr 0.0 0.0 12.8 31.3 23.3 13.6 18.7 
Char in Feed. .0.0 0.0 8.8 27.0 22.8 17.4 23.9 
Char Product .0.0 1.6 14.8 25.7 21.3 15.6 215 
1292 700 | ele 0.0 0.0 12.8 31.3 23.3 13.6 18.7 
Char in Feed.. .. we ats nar hata ~ ae 
Char Product .0.2 0.7 8.9 24.2 23.3 18.3 24.4 
1472 800 COM... eecuiens 0.0 0.0 12.8 31.3 23.3 13.6 18.7 
Char in Feed. .0.0 0.0 10.3 31.3 29.8 14.8 13.8 
Char Product .0.0 0.6 16.6 28.6 24.1 13.9 15.5 





Table II—Summary of operating results in fluid char maker using raw or unoxidized coal 





Temperature, 
° 











752 842 932 932 
"€ 400 450 500 500 
1. Coal analysis as charged: 
en re 6.86 7.64 7.64 8.54 
Volatile matter, per cent.............. 33.68 34.32 34.32 33.06 
Fixed carbon, per cent... ............5. 45.00 45.24 45.24 44.20 
RARER CURE wicca cccvines ceenda us 14.46 12.80 12.80 14.20 
WOGNie RON CORE ac kpccceis erceenents 100.00 100.00 100.00 100.00 
SONS NE GORD ok os cha s chee ensies 3.33 3.66 3.66 3.27 
Volatile matter (ash and moisture free), 
WOMNQMNED fa cenccuwwcesancnnae te cwe ss 42.8 43.2 43.2 42.8 
Heating value, dry basis, Btu per Ib ....... 11,330 11,560 11,560 11,550 
2A. Yield, per ton of coal as shipped*: 

MMU OONEE Yc cliocccesaci ced cacunees 77.7 69.0 » eee 
COME cos: Sxoircs exec dn ce leeee 332 865 2050 2150 
CHUN ib aeis oun nwesucaceceacees 2.05 6.30 Lid | reece 
ee ena 168 230 354 310 

2B. Yield, per ton of dry coal: 
CI OO CONE ecg cs oro s'e sienescene ees 91.5 81.2 ror 
CC® eee ere er 390 1080 2410 2530 
CCN os See iieivc owen seeeeees 2.41 7.40 13.9 ee 
Wales ONE eine ih oceeceeccsas 197 271 417 366 
3. Char Composition: 
SC re 0.0 0.50 | 5. ere 
Volatile matter, per cent.............. 30.6 26.4 LZ: Eee 
Fixed carbon, per cent.................. 52.5 57.0 Vc: re 
AMEE COIR 8 doo rc ed Waves sees 16.9 16.1 L>! > Creer 
WOMMN NN CMI 5 fe Sees od Cece sti 100.00 100.00 Wek wets 
SO WOW CONE ook Sociedad dmeas 2.89 yi) eres 
Heating value, per Ib dry basis, Btu....... 11,310 11,500 11,740 11,780 
4. Gas Made: 
Analysis (raw gas) : 
CR OE COE 5. 665s Soe see deneedeceu 19.5 28.0 15.9 16.2 
Unsaturates, per cent ...............0- 6.5 7146 4.1 5.0 
CO Re cee ree 2.3 0.0 25 1.2 
SN CON ar aici aie usias dcacte wesnes 3.0 55 20.3 12.7 
GE CONN 2s sien ee nc Seekedeenests 13.7 13.7 11.9 12.5 
SOON CONE og ice cecccecdes 27.1 35.9 32.1 37.8 
Riis NN COMIN de cons veces ucnd esc’ 24.5 4.9 45 7.2 
WOE CU vc oss sicizcescesesenes 3.4 44 8.7 7.4 
aC Ce” eee 0.986 0.963 0.849 0.836 
Heating value of H2S free gas, 
OO eer rere 639 718 Ge ~~ wees 
Analysis of H2S and COz free gas: 
Unsaturated, per cent ................ 8.4 11.1 5.4 6.5 
Op CO! Rr re erie e 3.0 0.0 3.3 1.6 
MM MUREOROE asco cuscxencvedensvnsnn- 3.9 8.1 26.9 16.6 
ei NE CII sore os rs xs 2 eh Kok Saeclew a 17.8 20.2 15.8 16.4 
Salaraitee (Oe CONE... cnc dcecwiceesos 35.2 53.3 42.7 49.5 
eC ree re eee 31.7 7.3 5.9 9.4 
Sp gr of H2S and COz free gas........... 0.953 0.851 0.664 0.72 
Heating value of H2S and COz free gas, 
UMMM NR EY oxicedias cece. odeeceuases 802 1014 878 
5. Tar Made: 
Ren CUE... oes cece decsizeces 13.1 26.8 26.0 9.39 
Grea canbew, P60 CONE. .....6 coc ce ce sicnes. 9.24 10.51 14.89 21.87 





*Kased on moisture content of 15 per cent in coal as shipped. 
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tuminous coal at very high tempera-_ in the feed. The steam or gas, re- is controlled by previously Oxidizing 
tures. The direct application of the ferred to as the fluidizing agent, car- the coal and also by the recirculation 
fluid devolatilization process to cok- ries the coal into a vertically mounted of about an equal weight of char ag 
ing bituminous coal, therefore, is not metal tube in which the temperature that of the coal fed to the retort. 
practical, and the following is a brief of the fluid bed of char is maintained ‘ 
description of the present process as at a desired degree. The tar vapor Possibilities of Fluid Devolatilization of 
applied to such coals. and gas are quickly evolved because Coal in Power Plants 

Fluid devolatilization of a coking of a rapid rise in temperature of the Partial results on the fluid devola. 
coal may be carried out in a system _ coal fed, and all the products, includ-_ tilization of Kincaid coal as pre 
such as shown in the diagram. Coal, ing the char, are led directly into a sented in Tables 1-3 inclusive offer 
crushed to pass a 10 to 20 mesh’ cyclone separator. The char, which some interesting possibilities in the 
U. S. S. screen, is screw fed from the is only slightly agglomerated as_ application of this process in power 
hopper system into lines through shown in Table 1, is drawn from the plants. For a combined gas and elee. 
which steam, or recycled gas pro-_ receiver, and the tar vapor as well as__ tric utility enterprise, such a process 
duced in the process, flows at a suf- gas are passed into a cooling and_ should be especially attractive from 
ficiently high rate to prevent settling condensing system for by-product re- a standpoint of handling the two 
of the largest coal particles present covery. Agglomeration of the char main products, i.e., char and gas. Un- 


Table III—Summary of operating results in fluid char maker using oxidized coal 



































Temperature, 
932 1022 1050 1112 1202 1292 1472 
"C 500 550 566 600 650 700 800 
1. Coal analysis as charged: — A 
Moisture, per cent ..... ~ es 1.09 1.00 1.09 1.09 1.03 1.09 1.65 
Volatile matter, per cent....... 29.93 31.04 34.50 31.04 31.04 30.67 31.04 34.25 
Fixed carbon, per cent.......... 54.33 55.42 51.30 55.42 55.42 55:92 55.42 51.00 
Ash WEF CONE oi ce cc cdsecs MD 12.45 13.20 12.45 12.45 12.38 12.45 13.10 
ee 2 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Te) 4.11 4.00 3.67 4.00 4.00 3.99 4.00 3.65 
Volatile matter (ash and mois- 
ture free), per cent ......... 35:1 35:9 40.2 35.9 35.9 35.4 35.9 39.7 
Heating value, dry basis, 
eee 11,200 11,460 11,600 11,460 11,460 11,400 11,460 11,600 
2A. Yield, per ton of coal as shipped*: 
er 61.0 60.7 ee 56.0 55.0 56.4 52.5 
| | ee eee 2045 2230 2570 3480 5150 7050 12700 
RSOE MEME Scio cd scccste aera sieaete oe | br 15.0 16.4 23:7 33.7 71.7 
Wer, th, dry basis ..............236 163 179 169 159 115 83 
2B. Yield, per ton of dry coal: 
Char, per. cent ........ me 71.5 seats 66.0 64.8 66.4 61.5 
Ob eee .... 2405 2625 3020 4080 6060 8300 14800 
Gas, therms ......... .« Oe 13.2 17.6 19.3 27.9 39.4 84.3 
a rere 278 192 211 199 187 135 97 
3. Char Composition: 
Moisture, per cent ... soerce MOO 0. 60 fans 0.59 0.27 0 38 0.61 
Volatile matter, per cent ....... 16.50 16.60 eee 9.02 10.70 9.95 1.77 
Fixed carbon, per cent ......... 65.60 67.70 sats 73.91 71.51 73.68 80.27 
Ash, per cent ........ soe Oe 15.10 ete 16.48 17.52 15.99 17.35 
ef a a 100.00 100.00 100.00 100.00 100.00 100.00 
Sulphur, per cent .............. 3.47 eas 2.80 2.49 3.05 2.93 2.98 
Heating value, dry basis, 
eS ee .+0se tag 11,400 are 12,140 12,250 12,180 12,100 
4. Gas Made: 
Analysis (raw gas): 
re 29.70 19.49 25.60 19.35 15.32 14.3 10.8 
Unsaturates, per cent .......... 4.00 2.70 4.70 3.00 3.60 43 45 
| ~.s 300 1.90 0.90 1.00 1.30 1.3 1.4 
en 10.30 24.10 14.33 24.70 32.20 34.4 41.0 
OO ee a 18.90 16.40 18.20 16.30 15.80 17.9 18.2 
Saturates, per cent ............ 28.40 25.90 26.80 19.30 18.30 19.6 14.2 
DUR RUMIOONE oo na eros is-ciccce wees 1.00 5.10 1.40 10.20 8.50 3.9 7.9 
 , ee 7.70 4.41 8.10 6.15 4.98 4.3 2.0 
Te 0.909 1.06 1.09 0.953 0.773 0.764 0.739 
Heating value of H2S free raw gas, 
BIG MPR MONTE so scccs ciewcoiwsicosee 484 527 632 503 483 495 578 
Analysis of H2S-COz free gas: 
Unsaturates, per cent .......... 6.4 3.5 7.1 4.0 45 5.3 5.15 
ee eee 0.0 25 13 1.3 1.6 1.6 1.60 
pAMIOTROBIN. ci5. swisteis sigan snes 16.5 31.8 21.8 33.2 40.5 42.2 47.00 
| re 30.2 21.8 27.8 21.9 19.7 22.0 20.90 
Daturates, per cekt ........ <5. 45.3 34.0 40.8 25.9 23.0 24.1 16.30 
ee 1.6 6.4 2.1 13.7 10.7 4.8 9.05 
Sp gr of H2S-CO2 free gas. ... 05627 0.5734 0.7292 0.4788 0.4692 0.5508 0.5408 
Heating value of H2S-CO. free gas, 
oc) | re ..714 662 891 634 576 582 649 
5. Tar made: A on ——— 
Moisture, per cent ............ 7.52 21.6 16.9** 24.2*** 27.90 14.47 ~—s 88> 37.7" 
Free carbon, per cent .......... 15.10 24.4 30.2 19.5 30.80 29.68 2208 69.6 12.6 
“based On moisture content of 15 per cent in coal as shipped. 
**krom first condenser. 
*"*krom second condensor. 
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less there is a suitable market for 
tar, its disposal may be achieved 
through gasification. This simplifica- 
tion in the products circumvents the 
necessity of developing special mar- 
kets for tar obtained in low tempera- 
ture distillations of coal. 

In previous investigations two se- 
rious difficulties were encountered in 
the production of power char from 
finely crushed bituminous coal. These 
difficulties were: (1) plugging of cy- 
clones with fine, sticky, plastic coal 
particles. In some earlier attempts, 
the products of distillation were 
withdrawn counter-current to the 
crushed coal feed and a portion of 
the falling coal particles was en- 
trained in the off-gas and was de- 
posited with the condensing tar va- 
pors resulting in the plugging of gas 
lines; (2) low rates of heat transfer 
to the finely divided coal particles in 
both external and internal heating 
systems due to an insulating gas film 
surrounding each particle. 

It has been possible to eliminate 
both these difficulties effectively in 
the fluidization process. Of the sev- 
eral systems attempted, the one in- 
volving an overhead draw-off for 
char, gas and tar vapors into heated 
cyclones has proved to be quite prac- 
tical. By maintaining the cyclones at 
approximately the temperature of the 
fluid bed in the distillation retort, 
condensation of tar vapors has been 
reduced to a degree where it no 
longer interferes with the cyclone ef- 
ficiency. The scouring action of the 
coarser fractions of the char product 
effectively prevents any “build-up” 
with fine, sticky coal particles pass- 
ing through the plastic zone. 

The rate of heat transfer in the 
fluid bed has been found to be almost 
six-fold compared to conventional 
coking in slot-type ovens. This im- 
provement in heat transfer rate is 
believed to be due to effective scrub- 
bing action on the gas film surround- 
ing each coal particle in the fluid 
bed. 

Char and the Cyclone Burner 


The successful development and 
operation of a cyclone type furnace® 
on a commercial scale appears to 
open up the possibility of burning the 
hot char as it leaves the fluidizer sys- 
tem. The char product at tempera- 
tures ranging from 1292 to 1472 F 
(700-800 C) in the form of crude, ir- 
regularly shaped, hollow _ spheres, 
should be an excellent fuel for a cy- 
clone furnace. When the process is 
operated with steam as the fluidizing 
agent, the char becomes activated to 
a certain degree. It is felt that the 
combustion of highly pre-heated and 
activated char will result in heat re- 
leases greater than 15,000 to 22,000 
Btu per cu ft per hour of total com- 
bustion volume for pulverized coal 
burners and 30,000 to. 40,000 Btu for 
cyclone type installations. 

Another interesting feature of the 
char product is the ease with which 


it can be pulverized compared to the 
raw coal from which it is made. In 
pulverization studies on the char ma- 
terial, it has been found that, under 
similar conditions, the char will re- 
sult in 16 per cent improvement in 
the degree of pulverization without 
presenting excessive abrasion difficul- 
ties. It should thus be possible to 
run the fluid processing of coal to 
obtain the valuable gas and tar by- 
products, followed by the pulveriza- 
tion of char for powdered fuel bur- 
ners. 
Reduced Hydrogen Loss 


In burning raw coal the hydrogen 
loss in the stack gases in the form 
of water vapor is quite appreciable. 
This loss can be curtailed and a sav- 
ing of 4 per cent to 6 per cent in the 
overall heat balance can be realized 
by first distilling the hydrogen con- 
tent of raw coal in the form of fuel 
gas, followed by the combustion of 
char, which is considerably dehydro- 
genated. 

Other Advantages 


As previously pointed out, another 
improvement is the removal of sul- 
phur from the coal as it passes 
through the fluid devoletilization sys- 
tem. Other advantages from the 
burning of char will be in the form 
of eliminating soot deposits on tubes, 
permitting higher furnace tempera- 
tures, faster rates of combustion and 
a comparatively less visible stack 
discharge. 

The decrease in the visibility of 
the stack discharge is due to two fac- 
tors. First, the fuel has been ren- 
dered smokeless prior to its combus- 
tion; Second, the reduction in the 
hydrogen and surface moisture in the 
char products results in appreciably 
less water vapor in the flue gases. 
The water vapor normally present in 
the flue gases from the combustion 
of hydrogen in coal is objection- 
able when rendered visible by cold 
weather. 

A further advantage in using char 
would be that its finely divided par- 
ticles will not agglomerate as do the 
coal particles and this property 
should promote rapid and more com- 
plete combustion. 

Eastern coals, which coke more 
easily compared to the high oxygen 
coals will be considerably improved 
in their burning qualities in pulver- 
ized form on being converted into a 
char first. The high-oxygen coals 
will be improved in heating value 
because of the removability of oxy- 
gen in the devolatilization step. 

Further possibilities in the utiliza- 
tion of char as a smokeless fuel in 
briquette form, both in hand fired 
furnaces and automatic stokers are 
indicated. Suitably sized briquettes 
for these purposes have actually been 
prepared and await field testing. 

Beyond the processing of coal to 
produce power char, fuel gas and 
smokeless briquettes lies the field of 
making synthesis gas from char or 


the fuel gas. Synthesis gas, a mix. 
ture of carbon monoxide and hydro. 
gen, is a starting material for the 
production of liquid fuels, lubricating 
oils and valuable chemicals. (See 
POWER PLANT ENGINEERING, August, 
1947, page 108). 

The application of the fluid tech. 
nique to our bituminous coals has 
been demonstrated successfully on an 
experimental scale, hence the time 
may not be far off when the above 
predicted scope of tomorrow’s power 
plant may be actually realized. 
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TALL SMOKESTACK 
IS REINFORCED 


As part of the modernization of 
the Canal Road central steam heating 
plant of the Cleveland Electric Illu- 
minating Company in Cleveland, a 
smokestack has been reinforced by 
welding steel plates to the steel shell 
from the foundation of the stack up 
to a 60 ft height. The top part of the 
stack, which is 120 ft high, was simi- 
larly reinforced several years ago. 

The reinforcement of the stack by 
the welding process was determined 
by the company’s engineers to be the 
most economical and efficient method 
of maintaining it. 

The shell was covered with %-in. 
steel plate, cut and rolled so that 
four sections of plate would circum- 
scribe the 7-ft, 6-in. diameter of the 
stack. The joints were beveled 60 deg 
and the sections were welded together 
with shielded arc electrodes, each joint 
being made first with a stringer pass 
and then with a weaving bead. The 
new exterior was then covered with 
red lead and black corrosion-resisting 
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How to Store and Handle Fuel Oil, 


Satisfactory operation of industrial oil firing installations depends on proper accessories as much as on selection 


of oil burner. . 


. This article shows how to store oil, pump it and heat it and deliver it at desired conditions to the — 


burners .. . Many troubles caused by insufficient storage capacity . . . Use at least two tanks, so oils can be stored | 


from different sources when they are incompatible . . 


. How to determine when oils are incompatible . . . Simple ~ 


rules for mixing oils . . . Liquid level gages for storage tanks . . . Piping for fuel oil . . . Pumping equipment should — 


be duplicate, both electric and steam driven . . 


. Strainers . . . Oil heating . . . Valves, controls, unit assemblies — 


By R. J. BENDER Assistant to President, Sinclair Petroleum Co., New York 





N A PREVIOUS article* giving de- 

tails of various types of fuel oil 
burners, it was pointed out that satis- 
factory operation of an oil-firing in- 
stallation depended as much upon the 
judicious selection of all the acces- 
sory equipment as upon the choice of 
the oil burner best fitted for the job. 
This article attempts to clarify some 
of the details that must be consid- 
ered, especially in the storage of fuel 
oil and the system of piping, valves, 


*Tailor-Made Industrial Oil Firing, by 


heaters and controls employed to de- 
liver the oil to the burners. 


Storage of Fuel Oil 


The size of the fuel oil storage 
tanks must be adequate to the instal- 
lation. Many of the difficulties en- 
countered these days can be traced 
to a general insufficiency of storage 
capacity throughout the country. If 
fuel oil could be stored during the 
warm months of the year to provide 
a convenient flywheel, at least for 
the first five months of the heating 
season, conditions would be much im- 


hardly notice the added burden of © 
their “heating load.’ Unfortunately ~ 
there is not, at present, enough steel 
available to make up, on the spur of ~ 
the moment, for several years of 
shortsighted planning. 

Consumers using large quantities 
of fuel oil would do well to install 
at least two tanks, each _ having 
enough capacity for a full delivery, 
A typical installation of this kind is 
shown in Figs. 2 and 3. That proce- 
dure would assure them, when fuel is — 
in short supply and they must shop 
around for a load, that they will not © 


R. J. Bender; Power PLANT ENGINEERING, 


March, 1947, be compelled to blend together two 


proved and industrial plants would 
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Oil circulating and heating system. The hot oil in excess of the burners’ requirements is recirculated into the oil line. 
(Courtesy Hauck Mfg. Co.) 


Fig. 1. 
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LAYOUT OF G-W COAL-HANDLING SYSTEM 
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A complete system of coal-handling: track hopper, elevator, silo—and all connecting equipment 
for mechanically transporting coal through the system to the stoker hoppers—all G-W. 

Basically simple . . . your conveyor can be apron, reciprocating or drag feeder; elevator—gravity or 
centrifugal discharge; silo—concrete, tile or steel; stoker served 

by spout, screw conveyor or weigh larry. 


G-W will assume full responsibility for initial design, manufacture and complete erection. 


G-W HANDLES IT... GiéForD-Wooo Co. =~ 


faster - easier - cheaper 











NEW YORK 17 Factory: CHICAGO 6 


“420 LEXINGTON AVENUE Hudson, N. Y. 565 W. WASHINGTON ST. 
SINCE 1814 
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Fig. 2. Arrangement of fuel oil piping and 
equipment of the New York Botanical 
Garden Boiler Plant 
(Courtesy Todd Shipyards Corp.) 


fuel oils, each one excellent in qual- 
ity, but incompatible with each other. 

Great progress was made during 
the war in the understanding of “fuel 
oil incompatibility,” thanks to the 
work of the U. S. Navy, which has 
to accept supplies of oils from the 
most variegated origins all over the 
world. An abbreviated analysis of 
the oil permits detection of its na- 
ture and of the refining process to 
which it was subjected. The needed 
specifications are: the gravity API, 
the Conradson Carbon Residue, the 
pour point, the aniline point and the 
percentage of fuel soluble in benzol 
and in cyclohexane. 


BOILER NO.3 BOILER NO. 2 


sine wee 

















When and How Oils Can Be Mixed 


These data will tell whether the 
fuel is straight-run or cracked, give 
an approximation of the degree of 
cracking, and of the percentage of 
paraffinic versus aromatic hydrocar- 
bons present in the “cutter stock” 
and in the tar. Then some simple 
rules as follows, can be applied: 


1. Straight-run residue can be 
mixed with any straight-run prod- 
uct, either residual or distillate 
cutter stock, without precipitation. 
There may be, in certain cases, a 
separation of wax. 


2. Cracked residue can be mixed 
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and is leaving for Addis Ababa, Ethiopia, 
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the U. S. Navy overseas. On his retum, 

he was assigned to the home office of the 

company in New York. He is the author 

of many technical papers presented be. 

fore engineering societies and published 

in the technical press. 





with straight-run residue on ac- 
count of the “peptizing” action of 
the straight-run asphalt. 


3. Cracked distillate can be 
added to a blend as a third con- 
stituent, and the resultant product 
will be stable, on account of the 
aromatic nature of the cracked 
oils, which favors colloidal suspen- 
sion. 


4. A cracked residual oil is in- 
compatible with a_ straight-run 
distillate on account of the para- 
ffinic nature of the latter, which 
causes the colloidal solution to 
segregate and form sludge. 
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Fig. 3. Arrangement of fuel oil piping and equipment of the New York Botanical Garden boiler plant—{Courtesy Todd Shipyards Corp) 
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ADVANTAGES OF THE SINGLE HOLE INJECTION NOZZLE 


5 HOLES| | .006” 
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e on ac- 
action of 


can be 
hird con- | } 
t om J 
nt of the las t nn I-R NOZZLE TIP ORDINARY NOZZLE TIP 
cracked ES eae,” eI 


The single large-diameter hole will pass foreign particles many 
11 suspen- 


times larger than the multi-hole, small-opening nozzle. Because 
: : of this feature, plugging of the nozzles is almost non-existent. 
oil is in- q; 5 ay To the experienced Diesel operator and maintenance man, this 
aight-run —( —) advantage is self-evident. 

the para- ; ed 

er, which 

lution to 

ge. 


In 26 years of pioneering in solid fuel injection, Ingersoll-Rana 
has perfected an injection nozzle which is outstanding not only 
| : for its primary purpose of injecting fuel, but also for its simpli- 
iF vauve ON “ city and low maintenance. 


These are the principle features of the Type “S” system: 


1. Location of the nozzle permits its removal without dis- 
turbing the cylinder head, the fuel injection pump, or its 
actuating mechanism. 


2. Design of nozzle permits it to be completely taken apart 
for inspection or cleaning by unscrewing the nozzle tip. 


3. The single large-diameter hole in each nozzle prevents 
plugging of nozzle. 


4. Double check valves prevent dribbling. 


2° HIGH SUCTION- TANK NO. 
-TANK NO.t 


2" LOW SUCTION 


Ask for bulletin 10,310. It gives the complete story of these 720-rpm, 
4-cycle Diesels which Ingersoll-Rand builds in sizes from 225 to 600 hp. 
For information on the “Super S” turbocharged Diesels ask for Form 
10,311. This engine is built in 6, 7 and 8 cylinder sizes from 675 to 900 hp. 


2° HIGH SUCTION- TANK NO. 2 
“CLOW SUCTION- TANK NO.2 


| 
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OIAL END TANK END 


Fig. 4. A liquid level gage. (Courtesy Liquidometer Corp.) 
Explanation of Balanced Hydraulic Transmission Used in Luiqidometer 


All four bellows are fixed at their outer ends. Bellows C and E are linked together, as are 
bellows D and F. Bellows C and D are connected by tubing, as are bellows E and F. The 
two circuits are filled with liquid. When the float moves down, tank end bellows C compresses 
and displaces liquid, causing dial end bellows D to expand. Simultaneously, tank end 
bellows E expands, taking in liquid, causing dial end bellows F to compress. When float 
moves up, the action is reversed. The twin eyesaune circuits and an ing link arrang t 
at the dial end provide a pletely temp ure Pp ted system. 











Fig. 6. Duplex oil strainers with contro] 
lever to switch oil flow from one side to 
the other 


tions where a sizable quantity of oil 
returns to the tank, the return line 
must be large enough to avoid exces- 
sive pressures on the pressure con- 
trol valve. 

Portions of the piping immersed in 
the tank must be of the same type of 
metal as the tank itself in order to 
avoid electrolytic attack of the pip- 
ing. Standard black steel, with stand- 
ard cast-iron flanged fittings, is the 
best material for such lines and 
extra-heavy black seamless steel with 
extra-heavy malleable iron fittings 


for discharge lines. Clean galvanized 
Fig. 5. Viking positive displacement rotary oil pump electrically driven through two iron is also frequently used. 
annular gears 


Pumping Equipment 

Level Gages tank, in the pump house, or in the It is always advisable to have 

While the only completely fool- Operator’s office. The principle of duplicate pumping units. As a fur- 
proof manner of checking the fuel Operation of such a gage is shown in ther safeguard against power shut- 
level in a large tank is by sounding Fig. 4. down, it is well to install one unit 
with a stick or tape, it is convenient Piping must be correctly designed  electrically-driven and_ the _ other 
to have, for current use, some type and proportioned to obtain correct steam-driven, either with a recipro- 
of float gage connected to an indicat- velocities and avoid excessive friction cating engine or a steam turbine. 
ing dial. An attractive design con- losses. Suction velocity is generally Each unit should be large enough to 
sists of a float connected by hydraulic in the order of 0.5 to 0.6 ft per sec carry the maximum plant load with- 
transmission to a dial, which may _ for heavy oils; and pump discharge out pressure reduction. Pumps should 
be located at some distance from the’ velocity 1 to 2 ft per sec. In installa- preferably be located near the stor- 
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Hauck Suction Oi. Heater (Patenteo) 








Fig. 7. Hauck oil tank suction 
heater and accessories 
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Any boiler plant becomes a liability when improper water conditioning 


eats up profits by causing excessive blowdown, carryover . . . scale. 
But this liability can be turned into an asset with correct water 


conditioning . .. a matter of careful and scientific control. 


W.H. & L. D. BETZ is an organization of engineers and chemists 
specializing in the solution of all industrial water problems. Years of 
— experience have made Betz water conditioning service scientifically 
correct ... complete . . . economical. Our staff of engineers will 
welcome the opportunity of discussing your boiler water problems . . . 


W.H. & L. D. BETZ, Gillingham and Worth Sts., Philadelphia 24, Pa. 


In Canada: Betz Laboratories Limited, Montreal 1. 


| BOILER WATER CONDITIONING * COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 
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age tanks, especially when a lift is 
required. This minimizes the hazard 
of excess vacuum caused by a long 
suction line, with possible vapor 
locks; it reduces the chances for air 
leaks. For a high lift, a foot valve 
should be installed in the tank at the 
suction line inlet. The suction line 
must be absolutely tight. This essen- 
tial condition applies, obviously, to 
all accessory equipment on the suc- 
tion line, such as valves and strain- 
ers. 

To start and operate steam pumps, 
the instructions supplied with the 
equipment, relative to adjustments, 
lubrication and general percautions, 
should always be carefully under- 
stood and followed. Oil pressure in 
the system is regulated by the pump 
governor for steam-driven pumps. In 
electric-driven jobs, the main pres- 
sure control valve returns to the 
storage tank or preferably to the 
heater inlet that portion of the oil 
not used in the burners, as in Figs. 1 
and 3. 

In certain installations when con- 
tamination with water is to be ex- 
pected, particularly in marine jobs, 
there is a high and a low suction line 
interconnected in such a way as to 
make it possible to use one pump to 
discharge sludge or water from the 
tank overboard, while the other 
pump carries on its task of supplying 
oil to the burners. 


Strainers 

Duplex strainers, Fig. 6, are stand- 
ard equipment on the suetion line as 
well as on the discharge line from 
the pumps. The mesh of the former 
is ordinuarily coarser than the mesh 
of the discharge strainer, the latter 
being located on the line following 
the oil preheater and after the oil 
has become more fluid. Suction line 
strainers have holes from 1/16 in. for 
heavy oils to 1/32 in. for light oils, 
while discharge oil strainers have 
holes from 1/32 in. for heavy oils to 
1/64 in. for light oils. 

Additional “plate filters’ may be 
installed immediately before the oil 
burner control valves. They can be 
cleaned without interrupting the flow 
of oil to the burners. Strainer caps 
and plugs must be maintained tight. 

Here again it is advisable that 
strainer baskets be of the same type 
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J 
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Fig. 8. Paracoil cleanable tubular oil heater 


of metal as their bodies, to avoid 
electrolytic corrosion. 


Oil Preheating 

The viscosity of a fuel oil varies 
greatly with changes of temperature. 
Viscosity not only controls the rate 
of flow of the oil, but on it also de- 
pends the proper atomization of the 
fuel in mechanical atomizing burn- 
ers. It is therefore necessary to pre- 
heat the oil: 1) in order to allow its 
easy pumping through the system, 2) 
in order to bring it to the viscosity 
most favorable to its complete atom- 
ization. The preheating is generally 
accomplished in two stages. 

Oils too viscous to flow freely at 
the temperatures prevailing in win- 
ter in the storage tank must be pre- 
heated in the tank, by means of a 
steam heater enveloping the bottom 
of the suction pipe, as in Fig. 7. The 
Suction Heater, as it is called, pref- 
erably equipped with an automatic 
temperature regulator, brings the oil 
to a temperature satisfactory for its 
circulation. In certain installations, 
the return oil line is connected di- 
rectly to this heater, as in Fig. 1, so 
that the warm return oil is mixed 
with the cold oil entering the heater. 

Steam pressure may be from 1 to 
200 psi., for an oil temperature rise 
as high as 175 F. A steam trap on 
the condensate line is, of course, an 


aT viISCOSIT ~_ 
ATOMIZATION MAY BE 
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VISCOSITY, SAYBOLT UNIVERSAL SECONDS 
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On HEATING 
TUBES 


indispensable accessory, aS shown in 
Fig. 7. 
The second oil preheating, for the 
purpose of reaching a viscosity favor. | 
able to best atomization, can be ac 
complished in an electrical preheater, 
a steam preheater or better still, a” 
comibnation of both heaters in series,” 
Figure 8 shows a typical cleanable 
oil heater. E 
An automatic temperature regula. ~ 
tor Fig. 3, and two thermometers, 
one before and one after the pre 
heaters, are, of course, advisable for 
satisfactory operation. In large ca 
pacity plants especially when the load 
varies greatly it is often advisable to 
have three preheaters instead of two, 
each of the three capable of carrying 
one-half of the maximum load, s0 
that, on low rate operation, one heater 
alone can be used, with higher oil 
velocity through the heater. This 
keeps the heaters clean much longer. 
Steam pressure from 1 to 125 psi. 
will raise the oil temperature by as 
much as 225 F. Optimum tempera- 
ture, varying with every type of fuel 
oil, is that which will bring its viscos- 
ity to 150 ssu (Saybolt Seconds Uni- 
versal). Steam atomizing and rotary 
cup burners are not as sensitive to 
viscosity changes as mechanical atom- 
izing burners, and require less pre- 
heating. 
A steam condensate trap is indis- 


180 200 220 240 270 300 


TEMPERATURE, F 


Fig. 9. Chart for the determination of optimum fuel oil temperature 


This is ASTM Standard Viscosity-Temperature Chart for Liquid Petroleum Products (D S414) 
Chart B: Saybolt Universal Viscosity, Abridged. Four curves shown are indicative of oils wit 
viscosities of 25, 50, 150 and 500 seconds Saybolt Furol at 122 F 
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Above: 
This 90,000 Ibs. steam per hour unit, 
designed for 475 Ibs. pressure, 


serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Right: 


Two 515 H.P. units installed in 
Brown-Forman Distillers Corporation, 


Louisville, Ky. Plant. 


jor POWER 
on PROCESSING LOADS, 


and HEATING 


The design provides targe furnace volume and 
a high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vogt 
Class VL Steam generating units are giving 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 


Distilleries, Oil Refineries, and related 


industries. A bulletin showing typical 


installations will be sent upon request. 


i 
ig 
J 


& 
8 


HENRY VOGT MACHINE CO. - 1000 W. Ormsby St., Louisville 10, Ky. 


Branch Offices: New York, Philadelphia, 
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Fig. 10. Typical relief valve 


pensable equipment on the conden- 
sate line from the preheater. Oil 
pressure drop through heaters should 
never be over 5 psi, and preferably 
should be maintained at 2 to 3 psi. 

To minimize baking of oil on heater 
surfaces it is advisable, when turning 
off the preheaters to shut off the 
steam first, and the oil a little later. 


Valves 
It is sometimes as confusing to ex- 
amine a flow diagram of an oil burn- 
ing installation as it is to observe the 
actual installation. This results from 
the large number of valves necessary 





for safe operation. The following 
valves are considered essential for 
good practice. 

Shut-off valves:—These must be in- 
stalled wherever it 


A master shut-off valve is always 
located on the suction line leaving 
the storage tanks. But no shut-off 
valve should ever be installed on the 
return line between the pumps, the 
relief valve and the tanks, for obvi- 
ous safety reasons. 

Oil pressure relief valves:—These 
valves, of adequate capacity, must be 
installed on the main lines immedi- 
ately following the pumps, to relieve 
the entire pump discharge back to 
the tanks in case any valve in the 
system is closed. A _ typical relief 
valve is shown in Fig. 10. The relief 
pressure should be the pressure used 
on the system. This valve is generally 
accompanied by a pressure gage. A 
similar valve should be installed in 
connection with each oil preheater to 
take care of the expansion of the oil 
in case both sides of the preheater 
are accidentally closed by shut-off 
valves. 


Magnetic two-way valves, thermo- 
statically controlled:—The purpose of 
these valves is to keep the oil cir- 
culating through the preheaters and 











Fig. 11. A Todd pumping, heating and straining unit, with two preheaters, duplicate 


steam pumps, and full set of accessories 


is desirable to 
isolate a portion of the equipment. — 





the system until such time as the 
viscosity is correct for atomization; 
then the valves open, admitting gj 
to the burners. ; 
Automatic safety shut-off 9jj 
valves:—Either of the mechanical gp 
the solenoid type, they are used to 
shut off the oil from the burner jp 
case of failure of air, steam or elec. 
tricity. These valves must be reget 
manually. 
Accessories 
Besides the equipment discussed 
above, it is advisable to install: 
Pressure gages before and after 
the discharge strainer, to get an 
idea of the gradual pressure drop 
as the strainer becomes loaded, 
Oil control regulating valves on 
the burners, preferably with an 
indicator. 


An air chamber on the discharge 
line from the pumps to the heaters 
to eliminate pulsations from the 
reciprocating action of the pumps, 

Steam strainers. 

Fuel oil meters, 
burners. 


Most of the equipment described 
may be concentrated as in Fig. 11, in 
one compact unit conventionally ]lo- 
cated between storage tanks and oil 
burners. In that case, the only addi- 
tional equipment required is that for 
the handling of the air for combus- 
tion:—fans or turbo-compressors, air 
ducts and air control valves. ° 


ahead .of the 


SMOKE ABATEMENT 
DEMAND ON INCREASE 


“THE DEMAND for smoke abatement 
in the cities throughout the country 
is increasing daily,” said H. B. Lam- 
mers, director of engineering for the 
Coal Producers Committee for Smoke 
Abatement, recently. “But except in 
the isolated cases, or where the prob- 
lem has entered the realm of politics, 
there no longer is the fervent belief 
that smoke abatement can be achieved 
by pressing a button or passing a law. 


“Slowly but surely the truth about 
smoke abatement is being accepted. 
And the truth is that the problem is 
an engineering one, and one that must 
be solved plant by plant and area by 
area,’ Mr. Lammers continued. 


“Rightly or wrongly,” Mr. Lam- 
mers said, ‘‘oun cities did practically 
nothing about smoke abatement until 
recent years. During all decades of 
the industrial development in. this 
country, plants were installed without 
regard to the emission of smoke or 
even without regard to efficient oper- 
ation. ’ 

“It must be plain to anyone who 
studies the smoke problem, even su- 
perficially, that all these mistakes 
cannot be corrected over night. It 
must also be plain that a plant in- 
stalled before smoke abatement was 
even mentioned cannot now suddenly, 
be hailed into court and ordered to 
either abate the smoke forthwith or 
be sealed.” 
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WHEELER 


ELECTRIC MANUFACTURING COMPANY, AMPERE, N. J. 
A Division of The Joshua Hendy Corporation 


Branch Offices: Boston, Chicago, Cincinnati, Cleveland, Los Angeles, New York, Philadelphia, 
Pittsburgh — Representatives in Principal Cities. 





QUALITY MOTORS AND GENERATORS SINCE 1888 
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R/M HIGH PRESSURE PACKING 


The quality of R/M High Pressure Packing, Style No. 122, is typical 
of the performance built into all R/M Packings. 


No. 122 consists of a specially compounded resilient, heat-resisting 
rubber core, wound with bias-cut, long-fibre, asbestos cloth. It gives 
exceptional service on valve stems and steam or air reciprocating rods 
where surface speed does not exceed 600 feet per minute and temper- 


ature is not over 600°F. 


A variation of this packing is Style No. 121, in which a core of asbestos 
cloth, backed with a resilient rubber cushion, is covered with asbestos 
cloth. No. 121 gives long and satisfactory service on steam hammers, 
steam pumps, steam engines, air compressors, valves, and other equip- 


ment where temperatures are not over 600°F. 


Both packings are furnished either in coils, rings or spirals. They are but 
two of the many time-tested R/M Packings available for your special 


needs. For all packing problems call your authorized R/M distributor. 


STYLE No. 
122-S 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE & PACKING DIVISION 
MANHEIM, PA. + BRIDGEPORT, CONN. - NORTH CHARLESTON, S.C. + PASSAIC, N. J. 


IT'S ‘PACKED WITH SATISFACTION'' WHEN YOU USE R/M 
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PLANT: 


prominent public utility devel- 
approximately 120,000 KVA. 


ping 


DUCT 





_ SECONDARY 


REMOVAL 
SYSTEMS 


ry a 


PROBLEM: 


nmediate efficient dust collec- 
,, with provisions for increas- 


ts efficiency later, if required. 





—— FUTURE SECONDARY je 
typical FAN 








| SOLUTION: 


nstallation of a Thermix Tubular 


resisting 
It gives Dust Collector designed for fu- 
ng rods _ ture conversion to a Thermix 

Duplex Dust Collector by the 








temper- addition of an Aerotec Mechani- 


al Secondary. 


asbestos 


a IS THIS THE ANSWER TO YOUR DUST PROBLEM? 


r equip- 

With the limited available space, how can you now the case with this Public Utility, the Thermix 

ptovide to meet more stringent dust ordinances Tubular Dust Collector is adequate. 

that may arise in the future? Note the illustration. The dark portion rep- 
If you have foresight— you can plan for this in resents the primary tubular dust collector now 

tributor. the same manner as this Public Utility did. installed (with a second installation now being 
The small percentage of dust leaving the exit constructed). The light portion represents the 

tube of a standard Thermix Tubular Dust Collec- secondary or Duplex section, which can be in- 

tor must spiral upward through a 414” tube. Six _ stalled in the future, if required. 

times as much centrifugal force is exerted on the Play safe for the future. Address all inquiries to: 

dust in this exit tube as in the main 6” tube. The 

Thermix Duplex removes dust thrown to the sides THE THERMIX CORPORATION 

of this exit tube. Gas which has undergone these 

Project and Sales Engineers 


First National Bank Building Greenwich, Conn. 
(Offices in 28 principal cities) 


are but 


special 





two cleaning operations then passes to the stack. 
For most requirements at the present time, as is 


Equipment designed and manufactured by 


PRAT-DANIEL CORPORATION 


Manufacturing Plant, EAST PORT CHESTER, CONN. 
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We can’t all be lucky and win radio prize contests, 
but we can enjoy top entertainment at the lowest 
possible cost .. . an average of less than half a penny 
an hour! 


Your radio is just one example of how low cost, 
abundant electric power works for you day and night. 


Just luck? Not by a long shot. Wide-awake, far- 
sighted planning to widen distribution and lower 
costs is traditional with America’s electrical industry. 
Throughout its long and close association with the 
industry, American Blower has continually worked 
with producers of power to increase production 
efficiency. 

American Blower manufactures three major groups 
of power plant products: Mechanical Draft Fans, Fly 
Ash Precipitators and Gyrol Fluid Drives. Gyrol Fluid 
Drives are the remarkable new shockless power trans- 
mission method for adjustable speed control of 


4 American Blower 








ST Fly Ash Precipitators Type VS Class 6 Gyrol Fluid 
—especially for power plants Drive—for adjustable speed 
burning powdered fuel. control of boiler feed pumps. 
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They struck t tich in their parlor 


mechanical draft fans and boiler feed pumps. 
If you are contemplating plant modernization or 
new construction—why not call in American Blower 
now? Write or phone the nearest American Blower 
office. They are conveniently located in 57 principal 
cities of the United States and Canada. | 
AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. 
In Canada: CANADIAN SIROCCO CO., LTD., WINDSOR, ONT. 





(AMERICAN BLOWER 


Division of American Rapiator & Standard Sanitary corronation 











Ca 
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, 


Type VS Gyrol Fluid Drive—for HS and Sirocco Fans for forced 
adjustable speed control of or induced draft in all types 
mechanical draft fans. of power plants. 
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Power Engineers Agree: It’s the GUTS that make a GOOD BOILER 


STEAMASTER Builds Boilers 
with PLENTY of GUTS! 


in design, construction and materials, Steamaster builds 
boilers with the guts to give reliable, efficient performance 
year in and year out. 























Water Tube 
Design 


inclined 
Tubes 


— ) Sectional 
Steel Headers 


oui Longitudinal 
yeé a) SF Drum 
: _— 
(aL (ak SG 
’ ay 4) We 5 a : 
J I { as é' a In every industry where high pressure boil- 
¢ ’ ¢ ’ \ ¥ { é ’ é ’ a“ ers are used you will find Steamaster Auto- 
! ; tic Boil ivi nsistentl llent 
é ) é , » é'y G \ Gl ’ matic Boilers giving consistently excellen 


performance at low cost. 
a a oe ee 


i] 


AUTOMATIC BOILER CO. 
5827 Compton Avenue, Los Angeles 11 


SALES AND SERVICE IN ALL PRINCIPAL CITIES 


Quick Facts About the Advantages of the STEAMASTER Water Tube Boiler: 


* All Steel Construction. e Choice of Fuel — Gas, Oil or Coal or any combination 
* Positive Tidal Circulation of Water— maintains all parts of these fuels to meet fuel requirements of your plant. 
at equal temperature. e Fully Equipped for Automatic Operation—with the fin- 
* Condensate Return System Built-in as an integral part est accessories. As nearly automatic as a boiler can be. 
of all boilers of 60 h.p. and up. e A.S.M.E. CODE — National Board Approved. Inspected 
* Fabricated Entirely in Our Own Plant. and certified by Hartford Steam Boiler Inspection and 
* Easy Inspection and Maintenance —every tube imme- Insurance Co. 
diately accessible. Just open the heavily insulated e Full Range of Sizes from 10 h.p. to 300 h.p. as illus- 
access doors, trated. The Model A for 32 h.p., 5 h.p. and 7% h.p. 
, Large Combustion Area... Three-Pass Heat Baffling e Can Be Fired Over Rated Capacity and still maintain 
gives high thermal efficiency. ; high thermal efficiency. | 
Power Engineers Agree: STEAMASTER is the Boiler with PLENTY OF GUTS! 
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No one can say how long a time, measured in days, 
months or years, a certain valve will give satis- 
factory performance. Naturally it will depend on 
the service conditions—-how much the valve is oper- 
ated and especially the kind of media it controls. 


But we can say positively that a valve of absolutely 
correct design and materials for the conditions 
under which it operates will last far longer and 
require much less maintenance than a valve which 
does not fully meet these requirements. 


ace em gneearencaen 


That’s the kind of valves you get when you standardize on the 
Powell Line for all your flow control requirements. Because 
through more than a century of making valves —and valves only 

‘Powell has concentrated on developing a complete line of 
valves—in bronze, iron, steel and the widest range of corrosion- 
resistant materials ever used in making valves--to meet every 


requirement of modern industry. 


oar a 


a 
( @ ra ——" 


Fig. 1708 — 200-pound 
Bronze Globe Valve with 
screwed ends, union bon- 
net, renewable, specially 
heat treated stainless 
steel seat and regrind- 
able, renewable, wear- 
resisting ‘‘Powellium” 
nickel-bronze disc. 


Fig. 375 — 200-pound Bronze 
Gate Valve with screwed ends, 
inside screw rising stem, union 
bonnet and renewable, wear- 
resisting ‘‘Powellium’’ nickel 
bronze disc. 


| Fig. 1365 W. E.—Class 1500-pound Cast 
Steel Horizontal Lift Check Valve with 
welding ends and bolted flanged cap 
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Fig. 3003 W. E. — Class 300-pound Cast 
Steel Gate Valve with welding ends, 
bolted flanged yoke, outside screw rising 
stem and taper wedge solid disc. 


Fig. 9026 W. E.— Class 900-pound Ca 
Steel Globe Valve with Piston Guided Dist 
Has welding ends, outside screw isi 
stem and bolted flanged yoke. 


The Wm. Powell Co., Cincinnati 22, Obit 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


POWELL VALVES 















; 900-pound Cast 
ston Guided Disc 
side screw rising 
yoke. 


i 22, Ohio 


PAL CITIES 











A TYPICAL EXAMPLE OF 


Superior | 
Pump Engineering , 


WARREN REALWEAR STEAM PUMP 


Steam valve very accessible and Extra strong, all-steel valve gear, 
easily adjusted bronze bushed for minimum wear 


One piece, stainless steel 

piston rods of extra hard- 

ness...corrosion and wear 
resisting 


Extra heavy centerpiece integrally cast 
with the steam cylinders, yet all parts 
readily accessible 


Warren ‘‘Realwear” is an example of 
engineering from your viewpoint. Notice 
the plus features in the cutaway view above. 
Compare with any similar make. 
This is the type of engineering that goes 


into every Warren pump—both reciprocating 
and centrifugal. Dependability, maintained 


Durabla Valve standardization reduces turbulence, 
cavitation and friction losses to a minimum 


Cup Packed Pistons insure 
much less lining and packing 
wear 


Renewable, centrifugally cast cylinder linings wear 
Coset sam aetcteMet-tece Mert lake) mete-hu ss Matte tet-4 


efficiency with low maintenance costs are first 
considerations. Let us talk with you about 
your next pumping problem. Write: 


WARREN STEAM PUMP COMPANY, INC. 
Warren, Massachusetts 
Atlanta Boston Chicago Cleveland Denver Detroit Houston 


Manchester, Conn. Los Angeles Minneapolis New Orleans New York 
Philadelphia Pittsburgh Richmond San Francisco Seattle St. Louis 


Warren Pumps 


CENTRIFUGAL AND RECIPROCATING 


397 — OUR FIFTIETH 
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HOW TO GET LONGER SERVICE 
FROM GLOBE AND ANGLE VALVES 


Re-Grinding Type Semi-Plug Type Full-Plug Type 
for occasional throttling for frequent throttling for severe throttling 
service service service 





Send for this fike-size folder , 
Just ask for DH-1032 


Tuese THREE TYPES of union bonnet bronze 
globe and angle valves could be called ‘good, better, 
best.” And if you are interested in ultimate costs, it 
will pay you to select a better valve than the service 
requires. Here’s why: 

The semi-plug type costs one-third more than the 
re-grinding type—lasts four times as long. The full 
plug type costs two-thirds more than the re-grinding 
—lasts eight times as long. 

These figures are, of course, approximate. But 
they do serve to illustrate a point. And the point is 
—get in touch with your Reading-Pratt & Cady dis- 
tributor for bronze globe and angle valves. 


Reading-Pratt & Cady Distributors 
Are Located in Principal Cities 


cco 


Reading, Pa.+ Atlanta » Baltimore + Boston + Chicago + Denver « Detroit « Houston * Los Angeles » New York » Philadelphia Pittsburgh » Portland, Ore. » San Francisco » Bridgeport, (a 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE 
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When you look into the AMEROID system 
you'll find it backed by all the factors necessary for 
a completely successful boiler water treatment ...a 
national service organization of trained chemists 


and engineers; modern analytical laboratories; 
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a 
‘a 
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Y War 
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ete Pisrel tit) SERVICE 


RESEARCH CONSULTATION EXPERIENCE 
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controlled manufacturing facilities; a progressive 
research program; and the “know how” that comes 
only from wide experience. An AMEROID 
representative will be happy to discuss boiler 


water conditioning with you at your convenience. 


E.F. DREW & CO.,INC. 
15 EAST 26th STREET, NEW YORK 10, N.Y. 
COMPLETE AMEROID SERVICE is avail- 


able in key cities of the United States, 
Canada, Mexico, Brazil and Puerto Rico. 
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In addition to these 
bronze globe and angle @ 2 
valves, the extensive S 
Kennedy line also in- 

cludes bronze gate and 

check valves, iron body 

gate, globe, angle and 

check valves, malleable 

iron and bronze screwed 

fittings, and cast iron 

flanged fittings and § 

flanges. Write for Cata- T 

log 63, describing all 
Kennedy products, 
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valves - pipe fittings - fire hydrants 


THE KENNEDY VALVE MFG. CO., ELMIRA, N. Y: 


Offices and Warehouses in Principal Cities 


wie 
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Why go to all 
the trouble? 


and-packing prevents flattening of the walls 
when piping is bent—and the results are 
easy to see. 


But you can’t see what happens to the metal 
in the bending process. 





It takes skill, special equipment and a lot of 
time to bend pipe properly. Quenching with 
water may speed up the process, but it may 
cause dangerous cracks and also tends to change 
the grain structure of the metal. Hot bending 
without quenching, on the other hand, takes 
more time, adds extra handling and expense— 
but it avoids metal defects caused by sudden 
changes in temperature. 


Unless fabricated piping is subjected to metallo- 
graphic investigation when it is delivered, the 
customer probably won’t know how his piping 
was bent. Then why go to all the trouble it takes 
to eliminate quenching? 


Because unseen quality like this shows up in 
performance. 


Because we at Kellogg know that “no quench- 
ing” adds immeasurably to long, trouble-free 
service in pressure piping installations, par- 
ticularly when alloys are used. 


It’s extra steps like these—whether you specify 
them or not—that account for M. W. Kellogg’s 
reputation for dependability. And it’s these 
extra steps that prompt so many of the world’s 
top industries to choose Kellogg when perfec- 
tion is all-important. 





Ce wc = M. W. Kezzoce Company & | 
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“NEW YORK 
TULSA ° 


JERSEY CITY 
HOUSTON -« 


BUFFALO «© LOS ANGELES 
TORONTO © LONDON « PARIS 


VESSELS * EXCHANGERS * CONDENSERS * HIGH PRESSURE AND HIGH TEMPERATURE POWER PIPING 
PROCESS PIPING * FORGED AND WELDED FITTINGS...IN ALL STEELS, ALLOYS OR SPECIAL COMBINATIONS 


’ = 
™ a = 
* 

, * 


Unique Technical Backing of Complete Facilities for the 





Metallurgical Research con- Quality Control embracing On-Time Delivery made pos- 


ducted continually by rec- 
ognized specialists who 
have made major contri- 
butions in this field. 


138 


an extensive organization 
with an international rep- 
utation in both process and 
fabrication engineering. 


October, 1S 


fabrication of steel prod- 
ucts from simple forgings 
to the most intricate 120 
foot towers. 


the constant application of 
the most advanced inspec- 
tion methods, both visual 
and non-destructive. 


sible by a flexible plan- 
ning group authorized to 
re-route work to meet 
promised dates. 
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Top Welding Performa 
assured by speci de 
signed equipment 
exclusive employmemt 
master operators. 











VONPAREIL 


TURBINE OIL 






“ . e ~ 


TAKE a Close look at this unretouched photograph of the 
gears in a 5000 KW geared turbine. It is hard to believe they 
aren't new. Yet they operated 25,500 hours during the 

war in an English paper mill. They were lubricated by 
the same oil that was used on the turbine bearings— 


Nonpareil Turbine Oil. 


Not only was wear reduced to the minimum but the oil 
system was completely free from deposits. Oil acidity at 
no time exceeded the extremely low neutralization 
number of 0.07mgKOH/gm. The oil required neither 


treating nor sweetening. 


Nonpareil assures protection against acidity, deposits 
and corrosion for gears, bearings, governors and turbine 
oil systems. Standard Oil Company (Indiana), 910 South 


Michigan Avenue, Chicago 80, Illinois. 





Cleaner operation... 


cooler-running 
bearings... 


lower power 
demand...with 


Stanodrip 


TESTS in a large midwest flour mill quickly proved the superior lubricat- 
ing and dripless qualities of Stanodrip. 

Oil leakage from ring-oiled bearings on the rolls and the line shafting 
had jeopardized clean operation. Overheating of roll bearings had lowered 
operating efficiency. 

But Stanodrip stayed in the bearings, provided protective lubrication 
and reduced power demand for starting the mill. 


Unusual stringiness and driplessness give this unique oil an adhesive 











quality that prevents oil throw-off or leakage. Instead of 
ventional soap or rubber thickening ingredients, Stanodsy 
contains a thickening component that resists oxidation # 
separation. 

To test or discuss the possible advantages of Stanodnp! 
your plant, a Standard Oil Lubrication Engineer will be #4 
to call on you. Write Standard Oil Company (Indiana), 


South Michigan Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) ° 
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é Worthington VIE 





..« but totally different at the crank shaft 


Boiler feed and other high pres- 
sure services reach a new high in 
efficiency and a new low in cost 
when Worthington Triplex Power 
Pumps put the pressure on. 


WHICH DO YOU NEED? 

Whether you require the con- 
stant stroke of the VTE or the 
variable capacity of the Variflo, 
you get such efficiency-increasing, 
cost-lowering features as: totally 
enclosed power end; pressure lu- 
brication on all bearings except 
the flood-lubricated main bearings; 
simple construction without re- 
duction gears; patented flange and 
screw-type gland; full accessi- 


bility to plungers, valves and run- 


ning parts. A complete range of 
sizes COvers Capacities up to 165 
gpm in single units. 


HOW VARIFLO DIFFERS 
Worthington Variflo Triplex 
Power Pumps give you automatic, 
stepless capacity control from 0% 
to 100% at constant speed. The 
simple, rugged stroke-changing 


mechanism, carried in the crank 


-~ 


_ EE — y 
Zt , 


_ 
ii (@ BASS 





shaft, is the only difference be- 
tween Variflo and VTE. 
Bulletins, describing how 
Worthington Triplex Power Pumps 
achieve dependable operation at 


minimum costs, prove that there's 


for them to Worthington Pump 
and Machinery Corporation, Fy 
Reciprocating Pump Division, 


Harrison, N. J. 


WORTHINGTON 
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— 
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Vertical Turbine Centrifugol 
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today. The savings | 7 

factory and economical firing m will pe 
RotoStoker. Buy your coal from the most convenient sources 
because the RotoStoker has a reputation for burning a wide 
range of fuel. Rapidly fluctuating loads are easily handled. 


The Detroit RotoStoker is a spreader stoker with Overthrow 
Rotors that assure dependable and uniform fuel distribution. 
Built with stationary, hand dumping or 

power dumping grates. 


Write for Bulletin. 


DETROIT ROTOSTOKER 
Stationary grate Type _ 





~ BONN Matis ~ 


- a 


DETROIT STOKER COMPANY 


GENERAL MOTORS BUILDING, DETROIT 2, MICHIGAN 
District Offices in Principal Cities + Works at Monroe, Michigan 


* 

* 
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Increase water well production—the chemical way! 


The record speaks for itself. Treatment results in experience gained in treating thousands of oil, gas 
Dowell files list the many production increases which _—_and water wells. Call the nearest Dowell office for a 
have been secured through the proper chemical free estimate. Ask also about Dowell chemical scale 
treatment of water wells. removal service for water lines, steam generating 


The chemical removal of retarding incrustations on 2d heat exchange equipment. 


screens, tubing and pump equipment and the 

enlargement of formation pores permit the produc- etc ease . bes abo oe 
y . ade: la, ston, Daltimore, Pittsburgh, Du: oO, evelan 

tion of more water—faster! Cincinnati, Detroit, Chicago, St. Louis, Kansas City, Wichita, Oklahoma 


j eacidizi ; City, Houston, Fort Worth, Shreveport, Mt. Pleasant, Michigan; Salem, IIL; 
Dowell pioneered the weil acidizing field and Its Borger, Texas; Wichita Falls, Texas; Midland, Texas; Lafayette, La. 
engineers have the know-how based on years of Long Beach, Casper: Dowell Associate—International Cementers, Inc. 


Dowell’s industrial engineers are selected for experience and ability—trained FREE SHOWING! New 1 8-minute sound 
in the fleld and in the laboratory. Dowell’s field equipment is scientifically }| slide film illustrating the possibilities of Dowell 
designed to control, step-by-step, the complete scale removal process. Sol- Chemical Scale Removal Service. To arrange 
Vents are chosen and mixed to fit each individual job. a special showing call or write Dowell. 


ao a 


DOWELL 








FOR INDUSTRIAL CHEMICAL SERVICE 
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FOR RECIPROCATING SERVICE 


J-M Sea Rings are made to give years of service 
without replacement. They automatically seal 
on the work stroke, release on the return, re- 
ducing friction to a minimum. Use them on 
smooth rods 34” O.D. up, in packing spaces 
5/16" wide and up. 


FOR CENTRIFUGAL SERVICE 


J-M Centripac makes a tight seal with minimum 
friction. Plaited square, it forms a broad bear- 
ing surface on rotating and oscillating rods. 
Recommended for use on centrifugal pumps 
handling water, brine, ammonia, oil, gasoline, 
weak acids, chemicals. 


FOR VALVE STEMS 


J-M Mogul remains permanently soft and resili- 
ent... seals without binding .. . assures long, 
economical service on valve stems and recipro- 
cating rods with small packing spaces. For 
water, oil, air, ammonia and similar fluids. For 
gummy fluids, use J-M Jewett. 


FOR FLANGE SERVICE 


J-M Service Sheet has long been industry’s 
standard gasketing material for high pressure 
and temperature applications because it is uni- 
form in composition, density, strength, thick- 
ness and resiliency. For special applications, 
J-M furnishes a variety of sheet packings made 
from 13 basic materials. 


FOR ANY SERVICE. Whatever your requirements, 
Johns-Manville can furnish a packing correctly de- 
signed for the service. See your local J-M Distribu- 
tor or write Johns-Manville, Box 290, New York 16, 
N. Y., for your copy of the J-M Packing Catalog. 


Johns-Manville 


PACKINGS & GASKETS 
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RADIOACTIVE ISOTOPES 
AS TRACERS 

(Continued from page 107) 
daily checks on whether the play 
had been properly washed simply by 
measuring the radioactivity whi 
(literally) still clung to it. He wa 
able to detect the radioactivity of th 
plate for many days. History does 
not explain whether this is to } 
ascribed to the carelessness of th 
landlady or to the extreme sensitiy. 
ity of the method. 

While Hevesy referred to his ra. 
dioactive isotopes as “indicators” jp 
recent years, English-speaking qj. 
entists more often use the terms 
tracers and tracer method. Robley 
Evans* also calls them “spies,” sing 
they go around unrecognized in the 
company of normal atoms of the 
same chemical type, and at a late 
time reveal the detailed movement; 
of the normal atoms which they ae. 
company. Ordinary experiments em. 
ploy one spy atom for each 10 billion 
to 1000 billion normal atoms whose 
course is to be traced. Translated 
into terms of human society, this 
would be equivalent to one spy among 
a population at least five times as 
large as that of the entire world, 

Methods of Detection 

Before we describe specific appli- 
cations of the tracer method in a fol 
lowing article, a few words on meth 
ods of detection will be of interest, 
The effectiveness of the tracer method 
as we have just seen depends upon 
the extreme sensitivity of the method, 
Various detectors, however, have dif: 
ferent sensitivities and the particular 
type of detector employed depends 
upon the degree of radioactivity that 
may be present. Where relatively 
strong radioactive sources are avail- 
able, a simple ionization chamber 
and electrometer, or an electroscope, 
are satisfactory for observing the in- 
tegrated ionization produced by a 
large number of beta rays. Where 
only a few such rays (actually they 
are electrons) are present, an instru 
ment of the highest sensitivity such 
as the Geiger-Miiller counter must 
be used. Such an instrument will 
count the electrons one by one. 

The Geiger-Miller counter involves 
the use of an electron tube amplifier 
which amplifies the pulse produced 
in the counter tube by the ionization 
of the electrons. 

The Geiger-Miiller counter, basi- 
cally, consists of a cylindrical cath- 
ode and an axial fine wire anode, a 
shown in Fig. 4. These elements are 
carefully sealed into a glass envelope 
containing dry air or other gas até 
pressure of about one-tenth of a 
atmosphere. When carefully regt: 
lated d-c potential is connected across 
the two electrodes, a voltage can be 
found at which no discharge takes 
place through the tube until a single 
free electron enters the space be 

4 Dr. Robley D. Evans is associate pre 


fessor of physics at Massachusetts Institute 
of Technology. 
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tween the anode and the cathode. 
When this occurs, a momentary elec- 
trical discharge takes place and im- 
mediately quenched. This discharge 
igamplified by the associated electron 
tube amplifier and the output voltage 
delivered to a suitable indicating, re- 
cording or integrating instrument. 
The output of such an amplifier con- 
sists of a series of pulses which are 
randomly spaced in time since the 
radioactive disintegration follows the 
ysual statistical laws for a random 
process. 

Various types of counters are em- 
ployed. Where very high rates of 
counting are required, highest accu- 
racy is obtained by feeding the series 
of randomly spaced pulses into a 
capacity-resistance tank circuit and 
observing the relatively steady cur- 
rent thus produced in the tank cir- 
cuit resistance, which is the operat- 
ing principle of the counting rate 
meter. 

Recent developments in radio autographic 
method of detection 

One method of detection, involves 
the use of a photographic emulsion. 
This is the well-known method of 
radio-autography in which a radio- 
active isotope is introduced into a 
biological or other system, and the 
distribution of that particular ele- 
ment within the system is determined 
by bringing the sample in close con- 
tact with a photographic emulsion. 
As it has been used, this method 
lacks resolving power, because, even 
in the case of perfect contact of the 
sample with the emulsion, the circle 
of confusion from every point of 
emission is so great that details less 
than a tenth of a millimeter are dif- 
ferent or impossible to distinguish. 
Because of this shortcoming, an 
improved procedure has been effected 
recently by L. Marton of the Na- 
tional Bureau of Standards with the 
co-operation of P. H. Abelson of the 
Dept. of Terrestrial Magnetism, Car- 
negie Institution of Washington. In 
this procedure, by means of a mag- 
netic focusing arrangement, the ra- 
diation given off by a radioactive 
isotope within a sample material is 
made to form an image of the emit- 
ting surface upon a_ photographic 
plate. The principle involved is sim- 
ilar to that of the electron micro- 
scope. 

In the absence of any means for 
correction of the chromatic aberra- 
tion of electron optical lenses, the 
first attempts in this development 
Were limited to the use of isotopes 
Which emit electrons (beta rays) of 
uniform speed. After several prelimi- 
nary attempts, gallium 67 was se- 
lected for the initial tests. Gallium 
chloride, prepared by chemical sep- 
aration from zinc, was bombarded by 
heavy hydrogen nuclei in the cyclo- 
tron at the Carnegie Institution, and 
the solution was evaporated, drop 
after drop, on a % in. tantalum disk. 
Radiation emitted from the surface 
of the disk, upon passing through the 
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HEN you need industrial packing, you generally need 
it in a hurry. 


Located conveniently near you is a distributor who main- 
tains a wide and varied stock of Johns-Manville Packings. 


He is one of more than 400 authorized Johns-Manville 
Packing Distributors located in principal industrial areas, 
who have been selected for reliability, quick service and 
fair dealing. He knows packing and understands its applica- 
tions. He can supply special as well as conventional needs 
promptly. 

In addition to Johns-Manville Packings in many forms 
and sizes, your J-M Distributor carries many other industrial 
supplies. You can always depend upon him for good serv- 
ice and a square deal. 


ij MViuLE 
Al 


Your Johns-Manville © 


PACKING DISTRIBUTOR 
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Wing 


FOR DRIVING FANS, BLOWERS, PUMPS, COMPRESSORS, 
GENERATORS, STOKERS, WINCHES, etc. 


FEATURES: LUBRICATION—Wing Filtered Oil 
CAPACITIES—up to 150 h.p. Lubricating System or Grease 
SPEEDS—up to 4,000 r.p.m. GOVERNOR—Overspeed trip and 


Capable of Exhausting against HIGH : 
BACK PRESSURES neh gins 


SHAFTS—Horizontal or vertical OIL-FREE EXHAUST STEAM 
ROTATION—Clockwise or counter- may be used for heating or process 
clockwise work. 


Write for Bulletin 
L.J. Wing Mfp.Co. 64 Seventh Avenue, New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 






TURBINE BLOWERS « TURBINES + <= + FANS + MOTOR DRIVEN. BLOWERS 
REVOLVING UNIT HEATERS = UTILITY SQV HEATERS + FIXED DISCHARGE UNIT HEATERS © 


| DUCT FANS + DRAFT INDUCERS + HEATER SECTIONS + SHIP VENTILATORS + FOG ELIMINATORS._| 
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magnetic lens (Fig. 6) was brought 
to a focus on a photographic film at 
a distance of 3%2 in. An image of the 
tantalum disk was thus obtaineg 
showing radioactive areas. The cop. 
ditions were selected so that a linear 
magnification of 2 was produced. 

For calibration of the instrument, 
which is shown in Fig. 5, the photo. 
graphic film was replaced by 4 
Geiger-Miller counter, and the lens 
current necessary to produce a max. 
imum number of counts in unit time 
was determined for radiations of ya. 
rying velocities. In the preliminary 
experiments with samples of differ. 
ent concentrations and thickness of 
the radioactive layer, exposure times 
ranged from 2 to 12 hr, according to 
the age and concentration of the 
sample and the numerical aperture 
of the lens. 

This new device has been described 
in some detail because it is indicative 
of the type of development that is 
proceeding on all fronts in nuclear 
physics. In this case, the idea was 
borrowed from the electron micro- 
scope. All knowledge becomes use- 
ful—one development helps another, 

In a second article, we shall dis- 
cuss more specifically the application 
of the tracer method to various pur- 
poses. 


COMING 
EVENTS 


ASME—Fuels Division Meeting of the 
American Society of Mechanical Engineers; 
to be held October 6 through 8, in Hou- 
ston, Texas. (Headquarters not yet an- 
nounced.) 

Hydraulics—Third Annual Meeting of the 
National Conference on Industrial Hy- 
draulics (formerly the Hydraulic Machin- 
ery Conference); to be held October 16 
and 17 in Chicago with headquarters at 
the Hotel Continental. 

ASM—The 29th Annual National Metal 
Congress and Exposition; to be held in 
Chicago’s International Amphitheatre for 
seven days beginning Saturday, October 
18, 1947. 

Industrial Management — Midwestern 
Conference on Industrial Management; to 
be held at the University of Missouri, 
October 23 through 25. 

Prime Movers —Fall Meeting of the 
Prime Movers Committee of the Pennsyl- 
vania Electric Association is scheduled for 
October 23 and 24, 1947, in the Benjamin 
Franklin Hotel, Philadelphia, Pa. 

Water Conference—The 8th Annual We 
ter Conference of the Engineers’ Society 
of Western Pennsylvania will be held in 
the William Penn Hotel, Pittsburgh, Pa., 
on November 12, 13, and 14. 

Notice—Midwest Engineering and Power 
Exposition originally scheduled for No 
vember 15 through 20 has been cancelled. 

ASME—Annual Meeting of the American 
Society of Mechanical Engineers; to be 
held in either New York City or Atlantic 
City, N. J., December 2 through 5. Head- 
quarters Chalfonte-Haddon Hall. 

SESA—The annual meeting of the Se 
ciety for Experimental Stress Analysis; 1 
be held December 4, 5 and 6 at the Hotel 
Pennsylvania, New York City. 

Refriegration and Air Conditioning Ex- 
position — Fifth All-Industry Exposition; 
to be held January 26 through 29, 1948, 
with headquaretrs at Cleveland Public Au- 
ditorium, Cleveland, Ohio. 
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HE DE LAVAL ‘“Puri- 

Filter” enables ever 
operator to get 
of purity in cle 
lubricating oil th 















CENTRIFUGE 
REMOVES DIRT 
AND WATER 


FILTER 
REMOVES 
COLLOIDAL 
CARBON 









“Pyri-Filter” 
oil to a con- 
esembling new oil. 
il so clean, in fact, 


The De Laval 
restores lubricating 


iesel 
pone dition closely © 


a higher degree 
aning his Diesel 
an ever before. 


It keeps the ol 5 
that crank case inspection, once 
one of the messiest jobs in 








“Pyri-Filter” is 


Laval 
The De Lav “—-* aul 


a combination © 


power house routine, can usually 
be done without even soiling 


DE LAVAL 


OIL PURIFIERS ~,. Dveser 


. 29) Oj i and ; ; tement is 
“Uni-Matic” Oil ~~ on” jumpers. This i est 
two or more —_ *. a ids vouched for by actua p 

‘ sé me tic ©. ; ; rer 
preg ee and Bulletin Din pat 
; : 
yap t the colloidal details on the e sani 
the filters take ou Filter”. Write for you 
carbon. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


LUBRICATING OL 
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WITH TWO BRONZE SEATS 
GROUND TO A TRUE BALL JOINT 


That's why Darts have been leaders in unions for 
over 50 years. Their sound construction stands up 
indefinitely. Their non-corroding bronze-to-bronze 
seats are precision-ground to form a drop-tight connection. They close 
and open easily without jamming or excessive wrenching . . . and 
they're least expensive in the long run. Body and nut are of high-test, 
air-refined malleable iron — prac- 
tically indestructible. 


4, 
i 


iN 


Your supplier will gladly demon- 
strate their points of superiority. 


My 


E. M. DART MFG. CO. 
PROVIDENCE 5, RHODE ISLAND 











Obituaries 


BOYD C. DENNISON 


Boyp CoE DENNISON, 66, professor gf 
electrical engineering at the Carnegie Jp. 
stitute of Technology, died recently jp 
his home at Pittsburgh, Pa. 

Mr. Dennison, who was born in Happi. 
bal, N. Y., was graduated from Cornel 
University in 1904 and received a Maste 
of Electrical Engineering degree from thy 
university in 1908. A member of the Cy. 
negie faculty for 37 years, he was made, 
full professor in 1929. 

Before coming to Carnegie, Mr, Denpi. 
son taught at Cornell and was associate; 
with the testing department of the Gener} 
Electric Co. in Schenectady, N. Y. During 
his long career on the Tech faculty he 
was active on many student and faculty 
committees. 

The co-author of ‘Electrical Problems, 
Mr. Dennison was also the author of se. 
eral articles on electrical engineering jp 
such publications as the Southern Ele 
trician, Electrical World, and the Sibley 
Journal. 

He was a member of Sigma Xi, Ta 
Beta Pi, Eta Kappa Nu, Alpha Phi Omeg 
and Phi Kappa Psi. Chairman of the 
Pittsburgh section of the American Insti. 
tute of Electrical Engineers in 1921, Mr 


Dennison was also a member and elder # 


of the East End Christian Church. 

He is survived by his wife, Ada Pease 
Dennison; two sons, Boyd C., Jr., and 
Richard W., and a sister, Mrs. Ella D 
Wilder of Riverview, N. J. 


JOSEPH E. SIRRINE 


JosEPH Emory SIRRINE, engineer and 
founder of J. E. Sirrine & Co., died re 
cently at the age of 75. The company 
which Mr, Sirrine founded will continue ip 
business under the name of J. E. Sirrine 
Co. 


NEWS 
THE FIELD 


GERMAN SYNTHETIC FUELS 
EQUIP. GOES TO LOUISIANA, MO. 


SEVERAL PIECES of massive German indus 
trial equipment, employed during the wa 
in the production of synthetic liquid fuel 
for the Nazi air and ground forces, have 
been brought to this country for examin 
tion by the Bureau of Mines, according! 
Thos. H. Miller, acting bureau director 
This equipment and sample lots of Ge 
man-made catalytic materials have bee 
consigned to the Missouri Ordnance Works 
near Louisiana, Mo., which now is bein 
converted by the bureau to a_ syntheti 
fuels demonstration plant for obtaining 0 
and gasoline from coal. 

The shipment included a_ giant hy 
drogenation-process converter weighing 
130 tons, 60 ft long and cylindrical » 
form, with a maximum diameter of 7 ft. 

Other bulky equipment to be examine! 
in detail and used as a guide in preparin: 
American designs includes a 10 by 18 f 
gas synthesis process converter and? 
4 by 60 ft ‘‘wickel-ofen’’ type heat & 
changer, each weighing 60 tons; two 6 by 
30 ft coal paste injectors weighing 30 tons 
each, and a 3 by 50 ft hairpin bend fromé 
paste preheater weighing 7 tons. a 

A Linde-Frankl oxygen plant unit, wit 
a capacity of 25,000 cu ft of oxygen PE 
hour, also has been received and will te 
reassembled at Louisiana, Mo., for use® 
the bureau’s synthetic fuels experiments 
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You don’t have to baby the new Moore fans 
and blowers. Rugged and corrosion-resistant, you can 
install them and forget them. Read why! 


The Moore Company of Kansas City, Mo., realized that 
pressure fan users were getting fed up with breakdowns and 
time-consuming servicing of their air-moving equipment. 

So, this company decided to design a blower .. . from start 
to finish... that would give extra-long life and trouble-free 
performance. 

In the hub of their new unit, they built a heavy-duty, 
direct-drive motor. This has only one moving part... the 
fotor to which the fan is attached. 

The entire motor assembly is isolated by soft synthetic 
tubber mounts. Bearings are permanently lubricated and 
sealed. 

But, that’s not all. Moore engineers also realized that cor- 
tosion figured heavily in fan failures. Blades, guide vanes, 
hubs, and rims must withstand damp or steamy atmospheres, 
smoke, coal dust ... or even acid fumes. 

The one metal Moore found to lick all these conditions 
was the INcO Nickel Alloy... MONEL*. 

In addition to its corrosion resistance, Monel also fights 
abrasion. And, it’s as strong as structural steel. Thus, the 


The International Nickel Company, Inc. 


67 WALL STREET 


Moore direct-drive ventilating fans and pressure blowers are available from 
36” to 96" in diameter, with capacities up to 125,000 cu. ft. per minute. 
Other Moore fans range up to 24 ft. in diameter, capacities of more than 
1,000,000 C.F.M. Made of tough, corrosion-resistant Monel, they are used 
today by power stations, foundries, oil refineries, textile mills, and many 
other industrial plants. For detailed information, address The Moore 
Company, 544 Westport Road, Kansas City 2, Missouri. 


curved and formed fan sections are thinner and far lighter 
than cast parts... without sacrificing strength. 


cd 


The above is another example of how strong, long-lasting 
INCO Nickel Alloys are serving modern power plants. Other 
applications include preheater tubing, valves, pump parts, 
fittings, and gaskets. 

If you are looking for one metal to solve a tough combina- 
tion of problems, find out more about the family of INCo 
Nickel Alloys. Full technical information and assistance 


are yours for the asking. "Reg. U.S. Pat. Off. 


EMBLEM , OF SERVICE 


NEW YORK 5, N. Y. 


Teact mate 
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HIS new central-station boiler could 
have gone on the line with its 32,000 feet of 
tubes and 89 more of drums bared to 

steam and water — but it went into service 


with every inch of those six miles 
APEXIORized. 


For the engineers who designed the 

plant and the utility that was to operate it 
recognized protective surfacing as an 
investment that pays off — knew they could 
count on APEXIOR NUMBER 1 to bring a 
boiler off the line new as the day it went on. 


New, because APEXIOR gets a boiler off 
to the right start with pickled tubes and 
abrasive-blasted drums — metal free 

from the mill scale that damages valves... 
causes pitting, electrolytic corrosion, or localized overheating — 
clean surfaces that are an assurance of quality. 


APEXIOR maintains that quality throughout the life of the 

boiler, for it never gives corrosion a start — never allows water or 
steam to penetrate to the steel beneath — and because it 

smooths as it seals, repels deposits — never lets them gain a 
foothold. 


That's why APEXIORized metal is an investment in better heat 
transfer — longer in-service time — less costly cleaning 

. . why it can mean so much to your new boiler, or one already on 
the line. 





WRITE US FOR MORE FACTS ABOUT 


DAMPNEY 


The DAMPNEY COMPANY of AMERICA, Hyde Park, Boston 36, Mass. 











| ness assistant on the staff of Bituminoy 
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Other equipment received includeq ’ 
DeLaval centrifuge and special Purpoge 
valves, fittings, lens gaskets, and instry. 
ments. 

Some 580 drums containing various types 
of hydrogenation-process catalysts and Sey. 
eral additional drums of vapor-phase }y. 
drogenation catalyst were obtained to de. 
termine the merits of the German-mage 
catalysts in processing American coals, 


SAFE USE OF 
LIQUEFIED GAS 


THE ASSOCIATION Of Casualty and Sy 
Companies has just issued a booklet titles 
“Safe Use of Liquefied Petroleum Gas fp 
Industry.’’ The booklet covers safe prag 
tice in transportation, liquid storage, y 
porizing, combustion systems, piping sys. 
tems, utilization and accident and fire pr 
vention. Single copies are available from 
the Association at 60 John St., New You 
City. In quantity, the booklets may & 
had at $7.00 per hundred. 


BOGAN BUSINESS 
ASSISTANT OF BCR 


ANNOUNCEMENT has been made of the 
appointment of Joseph A. Bogan as bygi 


Coal Research, Inc., a position recently 
authorized by the executive committee 9 
the BCR Board of Directors. 

Mr. Bogan, who came to the national 
research agency from Carnegie-Illinols 
Steel Corp., will handle contractual, patent 
and similar transactions of a business na 
ture involving BCR, allied industries, 
manufacturers, and laboratories in which 
research projects are placed. He will work 
closely with Dr. Harold J. Rose, vice presi- 
dent and director of research, and his 
assistant, Elmer R. Kaiser, to expedite 
business matters. 


ADVISORY COMMITTEE FOR 
CHEMICAL EXPOSITION 


AN ADVISORY committee composed of eni- 
nent consulting chemists, chemical engi- 
neers, heads of professional societies, lead- 
ing industrialists and editors has just been 
announced for the 21st Chemical Industries 
Exposition which will be held in Grand 
Central Palace, New York, Dec. 1 to 6. 

Plans for the exposition are progressing 
at a rate which indicates that every inch 
of space available for exhibition purposes 
on four floors of the Palace will be oc 
cupied with displays of extraordinary 
interest. 

General arrangements and management 
of the exposition are in the hands of the 
International Exposition Co. with perma 
nent headquarters in Grand Central Palace. 


BUXTON HEADS 
PIPE RESEARCH 


E. A. Buxton has been elected chairman 
of the Committee on Steel Pipe Research 
of the American Iron and Steel Institute. 
He succeeds E. P. Corey, who has retired 
after 52 years in the steel pipe industry. 
Mr. Corey served as chairman of the com- 
mittee from its inception in 1942. 

Mr. Corey has been general manager of 
tubular sales for the Youngstown Sheet 
and Tube Co. Mr. Buxton is sales mat 
ager, Pipe and Tubes, for the Bethlehem 
Steel Company. Oscar I. Strickland, mat- 
ager of Tubular Sales for the Wheeling 
Steel Corporation, was elected vice chair- 
man of the committee. 

The Committee on Steel Pipe Research 
of the American Iron and Steel Institute 
was established in 1942, to handle exclu 
sively matters concerning steel pipe and 
to collaborate with the Subcommittee on 
Pipe of the Committee on Building Codes 
of the Institute. 

Sound technical and factual data and 
practical information prepared by the com 











mittee are of value to users of pipe, a! 
tects, engineers and salesmen. In addi 

to the research by individual pipe mamr 
facturers which will be continued, there 
are many phases which can be han 
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will work Limitamp control can provide those hard-to-get motors 
vice pres: BF with sure, short-circuit protection. In less than one-quarter 


_ and his — - s ‘. 
expedite fF cycle, Limitamp’s EJ-2 fuses cut off a rise in current from a 


short, and clear it in one-half cycle—long before the short has 
‘OR time to harm the contactor or motor. Your plant’s power 
system needs this prompt handling of fault currents, and you 

ra will avoid the risk of costly shutdowns that can result from w/t lected a ZO 
ye Ps just one, mad short circuit. 
Industries BA STARTER AND PROTECTOR IN ONE CABINET bef A | g x \ 
1 to 6. G-E Limitamp control consists of an airbreak contactor a 

ig (the motor starter), and EJ-2 fuses (the short-circuit device ). ) ) 


ae They are mounted in separate compartments of one, all-steel 
‘1 e oc: 








raordinary cabinet. 

anagement Airbreak contactors are specially designed for hard duty. 
ids of the : P Z 

ch per Operating experience has proved they furnish long-lived, low- 
ral Palace. cost service with only routine maintenance. 


Because they operate in air, they eliminate the problem of 
handling oil. And tip life of airbreak contactors is many times 











eva [that of comparable oil-immersed tips. 

Rogen You can depend on EJ-2 fuses for sure, short-circuit pro- 

,indesty tection. They are “fail-safe’’ devices. There is nothing about 

, them to wear. They are easy to replace. 

ranager of 

ywn Sheet OVERLOAD AND UNDERVOLTAGE PROTECTION 

wn Isothermic overload relays, accurately calibrated against I--- 

land, mat § actual motor characteristics, guard the motor against over- | 1 

lin : : : . 
chair | beating from sustained loads or single phasing. ; Aagenaias Sapna i 
General Electric Company, Section J676-251 

. Research FACTORY-ASSEMBLED CONTROL a . ’ 1 Schenectady 5, New York j 
1 Institute Factory-assembled in one cabinet, Limitamp is easy to in- | © I 
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A Good Pressure 
Regulator for 


Small Units 


The DAVIS No. 13 


Regulator 


e Where a restricted flow of steam, air, or gas 
reduced pressure is desired, the Davis automatic 
pressure reducing valve is the ideal answer for many 
requirements. It is a quality pressure regulator built 
to give accurate, trouble-free service—yet priced low 
enough for use on small steam heated units such as 
unit heaters, presses, jacketed kettles, sterilizers, and 
vulcanizers as well as on all types of air-operated 
equipment. No. 13 features: built-in strainer, single 
seat, tight-closing valve, venturi type port and com- 
pletely enclosed construction. All parts are accessible 
and renewable without disturbing pipe connections. 
Pressure reduction maintained regardless of circula- 
tion. Available in semi-steel, bronze, or steel body 
with bronze monel or nitralloy trim. Sizes 3” to 2”. 
For any pressure up to 400 p.s.i. and for reduced 


pressure from 1 to 100 p.s.i. 


The Davis Line of Pressure 


Regulators Is Complete! 


e 18 different types to choose from; standard sizes 
up to 24” and for pressures up to 500 p.s.i. Davis 
recommendations are not biased by any favored types. 
As the job dictates, you are free to choose between 
direct or piloted control ... spring or weight loading 
... piston or diaphragm action, You have your choice 
of the degree of the sensitivity needed for the job— 
you don’t have to pay for more than you need. Ask 
for a copy of Davis Bulletin No. 100A. For recom- 
mendations, send complete information on your job. 


DAVIS REGULATOR CO. 


















































































































































High Pressure 
Relief Valves 








Representatives in All Principal Cities 


2508 S. WASHTENAW AVE., CHICAGO 8, ILL. 
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appropriately by the steel pipe industry 
as a whole. 


RESEARCH ON 
GAS BEHAVIOR 


ResearcH to aid in organizing data q 
the standard properties of gases and Bas 
mixtures is being sponsored as a projeq 
of the Engineering Foundation, Dr. A. p 
Kinzel, chairman of the board, said » 
cently. Experimental studies and comp, 
tations are being made at the therm. 
dynamics research laboratory of the pj. 
versity of Pennsylvania, Philadelphig 
under the direction of Dr. John A, Qo 
of The American Society of Mechanic 
Engineers. 

‘There has long been a recognized neg 
for the organization of knowledge aboy 
the properties of gases over the widey 
practicable ranges of temperature: anj 
pressure,’’ Dr, Kinzel stated. ‘This a 
plies to a large number of technically 
important gases and gas mixtures, - 

“It is believed that the thermodynam: 
properties of gases can be calculated wit) 
high accuracy and thermodynamic consis. 
ency by the use of recent developments jp 
recording mechanical theory.” 

The first phase of the research prograp 
calls for a systematic recalculation 9 
zero-pressure properties from the bes 
available spectroscopic data. Such data ar 
given at too wide intervals of temper 
ture to make corrections feasible by any 
other method. : 


WELDING LIBRARY 
CLASSIFICATION 


A CLASSIFICATION system for the mor 
than 11,000 welding patents now in th 
Davis welding library at Ohio State Uni. 
versity is being established this summer 
according to Dean Charles E. MacQuigg 
of the college of engineering. 

In charge of the project, which will 
enable industries, students and _ research 
workers to obtain more readily informa 
tion on all patents granted in their specifi 
lines, is Dr. H. W. Simon of the University 
of Toronto. 

Cost of the work is being paid from the 
A. F. Davis Welding Engineering Scholar. 
ship and Library Fund. Mr. Davis, vice 
president of the Lincoln Electric Co, 
Cleveland, and an alumnus of Ohio State 
University, established the welding |- 
brary a number of years ago and at the 
same time set up such a scholarship fund, 


CYCLONE BURNER 
FOR FISK 


WHEN the recently ordered 150,000-kw 
turbo-generator goes into service in 199 
at Commonwealth Edison Co.’s Fisk sta 
tion, Chicago, it will be driven by steam 
produced with the revolutionary new type 
of unit known as the cyclone burner, 
Charles Y. Freeman, chairman of the util 
ity, has announced. 

Developed through years of cooperative 
research by Babcock & Wilcox, the engi 
neering firm of Sargent & Lundy, and 
Commonwealth Edison Co., the extremely 
efficient and compact equipment gets its 
name from the cyclonic manner in which 
coal is blown and circulated inside the 
burning chamber, It supplants the bum- 
ing of coal on a chain grate or in pulver- 
ized form. An experimental furnace, it 
stalled in 1943 at Edison’s Calumet ste 
tion, has performed so well the utility 
has decided to make the new units stant 
ard on newly ordered additions to its 
generating capacity. 

The cyclone furnace is designed to burn 
coal such as is mined in central Illindls, 
the company’s chief source of supply. 


AWS ANNOUNCES 
PROGRAM 

THE AMERICAN WELDING Society has col 
pleted the tentative program for. its 
twenty-eighth annual meeting to be held 
October 19-24 at the Hotel Sherman, Chk 
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THE HIGH COST OF BACK-PRESSURE: $21000/year 


Just exactly how high the cost of back-pressure really is 
was recently proved in a Southern power station. Slime-fouling on 
condenser water side surfaces accumulated between plug cleanings 
to build back-pressure up from approximately 0.6” to a maximum 
of 1.1”. That extra back-pressure on a 30000 KW base load unit 
boosted steam consumption an average of 7500 pounds per hour. At 
a cost of about $0.34 per thousand pounds and with the turbine op- 
erating 24 hours per day 350 days per year, the cost of back-pressure 
figures out to be $21000 per year. 


Ginn 20 cme 
THE now COST OF CORRECTION: 


Chlorination applied through the W a T De-Sliming 
Process, at a total annual cost of approximately $5000 including 
amortization and all operating expenses kept the condensers slime- 
free, eliminated the need for plug cleaning and reduced equipment 
outage time. 


NET AVINGS: 


Not only did chlorination make operations easier and more 
effective, but the annual savings in steam alone amounted to $16000 
— enough to pay for the investment in less thah two years. 

Your WaT Representative will be glad to make a study 
for you—without obligation, of course—to see if you, too, are paying 
the high cost of back-pressure. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Belleville 9, New Jersey + Represented in Principal Cities 
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@ The Niagara Aero Heat Exchanger is used as a 
liquid or gas cooler in many industrial processes such 
as cooling jacket water for engines or process equip- 
ment; cooling lubricants, cutting oils, quenching 
baths, electronic sets, transformers, controlled atmos- 
pheric processes; condensing of steam, vapor, acid 
gases; compressed air or gas cooling. 

Compared to conventional methods, it saves the 
cost of over 95% of the cooling water and its attend- 
ant piping and pumping. Its extra advantage, closer 
control of temperatures, has been found vastly more 
important in improving the efficiency of operation, 
increasing production and reducing maintenance 
troubles and expense. 


Write for further information and examples in 
specific processes. Ask for Bulletin 96- PP. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


405 Lexington Ave. 


HEATING @ DRYING 


OARA 


— 


SPAS 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 








position. A total of 70 papers covering 1g 
classifications of welding applications and 
research will be presented at the twenty 
technical sessions during the week. 

Highlighting the meeting will be Preg. 
dent L. W. Delhi's reception on Sunday 
evening, October 19; the Adams Lecture 
by G. S. Mikhalapov, manager, Apparatus 
Research, Air Reduction Sales Co., and 
the awards of prizes and medals on Mop. 
day evening, October 20; the University 
Research Conference, Tuesday evening 
October 21; the Section Conference, oy 
Wednesday evening, October 22; and the 
annual banquet on Thursday evening, Qe 
tober 23. 


LE CLAIR HEADS 
WASHINGTON AWARD 


Titus G. LeCuair, chief staff engineer 
Commonwealth Edison Co., and past presi. 
dent of the Western Society of Engineers 
has been elected chairman of the Wash. 
ington Award Commission for the year 
1947-1948. 

The commission is charged with the 
duty of selecting the engineer whose pro. 
fessional attainments have pre-eminently 
advanced the welfare of mankind. : 

This award is for benefits of humanity, 
and there are no limitations as to educa- 
tion, membership in any society or organ- 
ization, or circumstances of employment 
or official position. 

The presentation of this award is made 
by the Western Society of Engineers at 
a joint meeting of the members of five 
participating societies. The American §o- 
ciety of Civil Engineers, American Insti- 
tute of Mining and Metallurgical Engi. 
neers, American Society of Mechanical En- 
gineers, American Institute of Electrical 
Engineers and the Western Society of 
Engineers. 

The first presentation of the award was 
made in 1919 to an engineer, Honorable 
Herbert C. Hoover, and the last recipient 
in 1947 was Dr, Karl T. Compton. 


STEGER EXECUTIVE 
SECRETARY WSE 


DonaLp V. Stecer, formerly director of 
industrial relations of the John B. Stetson 
Co., Philadelphia, was elected executive 
secretary of the Western Society of Engi- 
neers, effective August 1, William V. Kahl- 
er, president of the Society, announced 
recently. He succeeds Leigh S. Keith, 
who has been secretary of the Society 
since 1935. Mr. Steger is a _ native Chi- 
cagoan and a graduate of Loyola Univer- 
sity, College of Law. 


REFRIGERATION, A. C. SHOW 

Sx MONTHs before the 5th All-Industry 
Refrigeration and Air Conditioning Expo 
sition in Cleveland, January 26-29, it has 
been announced that the assignment of 
just 14 more exhibit spaces will assure a 
show the size of last year’s, which covered 
75,000 sq ft and four exhibition halls. 

A total of 152 companies and associations 
already have taken 203 spaces, according 
to the Refrigeration Equipment Manufac 
turers Association, sole sponsors of the 
1948 all-industry exposition. The fourth 
show, in October, 1946, was proclaimed the 
greatest in the industry’s history, and 
Cleveland Auditorium officials agreed tt 
was one of the greatest shows held by any 
industry. 


$5,000,000,000 ELECTRIC 
POWER CONSTRUCTION 


FIvE BILLION dollars will be spent by 
electric light and power companies in. the 
United States on construction within the 
next five years, Charles E. Oakes, pres 
dent of the Edison Electric Institute, sald 
August 4 in announcing the publication 0 
the industry’s Statistical Bulletin covering 
operations of the year 1946. Construction 
volume by the New York City electric 
power companies has already accelerated 
to the rate of a billion dollars a year, and 
this rate is expected to be maintalne 
throughout this year and during the fol- 
lowing four years, Mr. Oakes said. 
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A SIMPLE, EASY-TO-HANDLE, 
MODERATELY PRICED, 
ORIFICE UNION. 

Ideal for flow control of Steam, 
Oil, Ammonia, Water, Gas and 
Air. Also for metering and mea- 
suring. 600 lbs. S. W. P. or 2000 
lbs. C. W. P. The ORIFICE 
plate is furnished in cold rolled 
18-8 stainless steel. ORIFICE 
plate and gaskets are set in a 
groove of solid steel to safeguard 





against blowing of gaskets and . 
resultant trouble. The ORI- a SIZES 4" T ” 
FICE union has extra heavy ® illieniee 
ends and nut with the nut oe” 
threads permanently lubricated. *@ 

Pg 


AMERICA’S 
MOST UNIVERSALLY 
USED UNION 
PETRO unions have in- 
tegral steel to steel seats. 
Made to A. A. R. design. 
600 lbs. S. W. P.-2000 Ibs. 
C. W. P. Extra heavy ends 
and nut with nut threads 
that are permanently lub- 
ricated. The seats are ma- 
chined and cold rolled. 
A PARTIAL LIST OF 
Ye" TO 3" PROVEN SERVICES 

Pressures from a vacuum 

to 3000 Ibs.: Temperatures 

from 100° below zero F. to 

a __ F.: On 

team, Gas, Air, Oil, Gaso- 

ORIGINATORS AND line, Ammonia, Chemicals, 

Pl ONEERS OF and any service in which 


ORGED STEEL UNIONS a “ Wrought Iron Pipe 
is Used. 
: SINCE 1912 


WRITE FOR PAMPHLET AM-67 * ORDER BY TRADE NAME FROM YOUR JOBBER 








CLAYTON MARK & COMPANY 





1900 DEMPSTER STREET + EVANSTON, ILLINOIS 
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PHIL STEELE RETIRES FROM 
SPRINGFIELD PUMPING STATION 


PHILIP STEELE, Chief Operating Engineer 
Springfield Pumping Station, City of chy 
cago, retired August 31, 1947, after 
years as an engineer in the service of 
Chieago. 

Mr. Steele was born in Johnson, Yep. 
mont, June 19, 1865. His higher education 
includes a B.S. in mechanical engineering 
from the University of Illinois, class of 
1889. He married Harriett Morrison, 
daughter of Dr. J. E. Morrison of Urbana 
Ill., in 1891. Mrs. Steele died in 1945, Their 
only child, a daughter, died in 1910, 

Philip Steele started with the City of 
Chicago as night engineer at the Hyde 
Park police station in 1895. Then fol. 
lowed positions of increasing responsi. 
bility: assistant engineer at the Fullerton 
Avenue pumping station, assistant chief 
operating engineer at 22nd Street pumping 
station in 1897, chief operating engineer 
of the Springfield pumping station, from 
which position he retired August 31. 

He is past president of the Municipal 
Employes Society, past president of Local 
556, International Union of Operating En. 
gineers and chairman of the board, a mem. 
ber of Blaney Lodge, A. F. & M., 32nd 
degree, Shrine and Consistory. He will 
continue to live at 411 Fullerton Pkwy, 


F. P. Zimmerli, Detroit metallurgical 
engineer, has been elected to receive the 
highest award for technical achievement 
conferred by the American Society for 
Metals. Announcement of the decision was 
made from headquarters of the Soclety 
at Cleveland. The honor, known as the 
Albert Sauveur Award, was first given by 
ASM in 1934 to perpetuate the memory 
of Dr. Albert Sauveur, world renowned 
professor of Harvard University. 


The Research & Development Division 
of Pittsburgh Consolidation Coal Co., cur- 
rently engaged primarily in the program 
of coal gasification, announced today the 
appointment of Dr. D. Leigh Fowler, Jr, 
37, recently of Corning, N. Y., as man- 
ager of its Patent Department. 


The consolidation of two divisions of 
the National Bureau of Standards—Com- 
mercial Standards and Simplified Prac- 
tice—into a single division called Com- 
modity Standards has been announced by 
Dr. E. U. Condon, Director of the Bureau, 
The new Commodity Standards Division 
will continue the Bureau’s coordinating 
role in the development of voluntary sim- 
plified practice recommendations and com- 
mercial standards with industrial and 
technical groups. In addition, the divi- 
sion will be responsible for coordinating 
Bureau work for the Federal Specifications 
Board. Edwin W. Ely, former chief of 
the Simplified Practice Divisions, has been 
appointed as chief of the division and 
F. W. Reynolds, former acting chief of 
Commercial Standards, as assistant chlef. 


Edwin 8. Webster, who in 1889 was one 
of the co-founders of the engineering firm 
of Stone & Webster, recently celebrated 
his 80th birthday (August 26). He organ- 
ized the firm together with the late 
Charles A. Stone, a close friend and class 
mate. Born in Boston, Mr. Webster was 
graduated from Massachusetts Institute of 
Technology in 1888 with the degree of 
Bachelor of Science. 


A further step in completing the tech- 
nical organization of the Research and 
Development Ditision of Pittsburgh Com 
solidation Coal Co., was announced fe 
cently in the appointment of W. D. Me 
Elroy, 41, formerly of Philadelphia, 4% 
manager of the division’s development de 
partment. 


Dr. Wm. E. Wickenden, retiring pres 
dent of Case Institute of Applied Science, 
Cleveland, has been named by the 
neers Joint Council as its representative 
on the United States Commission for 
UNESCO, it was announced at headquar 
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The Heacon Damper is fundamentally a tight sealing 
damper, designed to hold heat in the boiler when 
closed and to permit accurate control of the smaller 
increments by means of V-porting as it opens. 

The “LH” or Leaf Type Heacon provides, at a 
lower cost, the advantages of tightness and control 
found in the SVH type Heacon Dampers and is 
particularly adaptable to smaller ducts. 

The curtain in the LH type, as in the SVH, is of 
asbestos, held on the damper seals by the draft 
when closed and peels off (illustrated in inset) as 
it opens. 

The basic difference in design between the LH 
and SVH Heacon Dampers is in the method of 
opening the damper. In the LH, the frame peels the 
curtain from the seals as it rotates away from 
the damper frame; while in the SVH Heacon type, 
the curtain is peeled from the seals as it is rolled 
upward. Obviously, the SVH type transmits no 
static torque to the operating spindle whereas there 
isa static torque in the LH operation. fo a 

Advantages of Heacon Dampers include: elimi- 
nation of excessive leakage during shut down or 
banking periods ... more accurate control with a 
consequent increase of range and output. 

Our field engineers will be glad to show you the 
advantages of a Heacon Damper. Cali or write the 
office nearest you. 
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THE THERMIX CORPORATION 


Project and Sales Engineers 
FIRST NATIONAL BANK BLDG., GREENWICH, CONNECTICUT 
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ters of the council in the engineering go. 
cieties building, 29 West 39th street. He 
is a past president of the American Inst. 
tute of Electrical Engineers, and a former 
chairman of the Engineers Joint Council, 





WILMETH ASSISTANT 
PRODUCTION CHIEF 


THoMaAs S. WILMETH has been named 
assistant production control manager of 
Allis-Chalmers general machinery, Wes 
Allis works, according to an announcement 
by E. W. Bonness, works manager, He 
succeeds R. L. Brueswitz, resigned, 

Mr. Wilmeth, who holds a bachelor of 
science degree in electrical engineering 
from Purdue University, has been with 
Allis-Chalmers since January, 1936, during 
which time he has worked in the erection 
and engineering departments as well as 
the company’s Boston, Pittsburgh and 
Norwood works. From 1938 to 1942 he 
served as sales engineer in Allis-Chalmers 
Bluefield, W. Va., office. Recently he had 
been assistant superintendent of materia} 
control. In his new post Mr. Wilmeth re 
ports to William C. Krecklow, production 
control manager. 


H. S. FALK ON 
ALLIS-CHALMERS BOARD 


Harotp S. FAK, president of The Falk 
Corp., recently was elected to the board 
of directors of Allis-Chalmers Manufactur- 
ing Co. 

Mr. Falk, whose firm is widely known 
as a manufacturer of reduction gears and 
steel castings and as a large producer of 
gear units for World War II Navy vessels, 
succeeds his uncle, the late Herman Falk. 
Herman Falk was a member of the board 
for 14 years, and was chairman of the 
board of The Falk Corp. at the time of his 
death early this year. 

The new director has been actively asso- 
ciated with The Falk Corp. since 1906, and 
was named president of the firm in 1940. 
He also holds directorships in The Heil 
Co., Northwestern Mutual Life Insurance 
Co., Wisconsin Electric Power Co., and 
several other companies, He was awarded 
the John Penton Medal by the American 
Foundrymen’s Association in 1939. 


GARDNER-DENVER SELLS 
GOVERNOR BUSINESS 


IN THE interest of centering manufac- 
turing facilities on its principal lines, 
Gardner-Denver Co. has sold its governor 
business to the Wiebmer Machine Shop of 
Quincy, Ill., Gardner-Denver officials re 
cently announced. Gardner-Denver will 
henceforth concentrate on its business in 
rock drills, air compressors, pumps and 
other allied products. 


STEINBRECH HEADS 
HERCULES FLOAT 


Errective August 1, 1947, The Hercules 
Float Works announces, John Steinbrech 
is taking over the management of that 
organization. 


“PACKAGED” POWER 
FOR MEXICO 


THE MANUFACTURE of ten 5000-kw unt 
power plants, a new engineering develop- 
ment that is greatly simplifying the ir 
stallation of low cost electrical powée! 
plants, will begin soon in the Sunnyvale 
Works of the Westinghouse Electric Corp. 
at Sunnyvale, Calif 

The first four units to come from the 
plant, probably by mid-1948, are destined 
for Mexico. Others will see service in 
other parts of the world. 

Highly compact and standardized, the 
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"rhe Hel cost of fuels and cost of operation. 
Insurance 
oa Consider what you pay for fuel today—two times what you paid before 
- American 


39, the war. Remember that operating labor rates have doubled since 1939. 


However, technological advances during the last two decades have offset 
;_ manufac these increases to the extent that the average price of electricity today is 


ipal lines, . z : 
S governor lowest in the history of the industry. 
ne Shop of 

yfficials re 


enver will It stands to reason that you must have modern high efficiency steam gen- 


pusiness in 


pumps and erating equipment to be competitive in today’s market. 


Foster Wheeler’s engineering “know how” is the answer to the 
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In this system, ashes, siftings, soot and 
dust are conveyed by pipe from the ash 
pits, dust collectors, stack, etc., to an ash 
receiver and separator at the top side of a 
silo—by means of a vacuum. One man 
operates the system, keeping your plant 
cleaner with less labor. 


ROLLER BEARING GATE 
Incorporating double rack and pinion for 
granular or powdered materials, these drip- 
proof self-cleaning gates will not corrode, 
bend or warp. Material cannot collect in 
back of gates—these ball bearing gates 
operate manually or electrically without 
strain or ramming. 


DRAG SCRAPER SYSTEM 


Coal is dug evenly with minimum power 
consumption. Tail blocks can be slung 
between posts and moved by hand, me- 
chanically moved on I-beam track by tail 
block car, or suspended from aerial bridge 
system. One man can operate entire system 
by remote control. 
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Coal arrives by rail, is dumped into 
hopper, raised by bucket elevator and 
discharged either into bunker for im- 
mediate use or down chute to yard 
storage. One operator controls all 
equipment. 


AUTOMATIC 
WEIGHING SCALE 


Accurately weighs coal and similar 
materials from 1 to 60 tons per hour. 
Vibrating feeder plate eliminates belts, 
pulleys and motors. Scale is totally 
enclosed, dustproof and quiet. 





ASH HOPPERS AND GATES 


Steel plate ash hoppers are low cost, 
rigid, unbreakable, watertight and, 
when lined with refractory material, 
resist temperature and erosion. Ash 
gates are designed for use on stoker and 
pulverizer ash hoppers where water 
sealing and draining is essential. 


Beaumont engineers design and erect this and associated equipment—a com- 
plete coal and ash handling system. You save in installation as well as in 
handling. ONE CONTRACT—ONE RESPONSIBILITY—FOR BULK HAND- 
LING SYSTEMS. Write for more information to: 


BEAUMONT BIRCH 


4 


¢ 
1503 RACE STREET—PHILADELPHIA 2, PENNA. 
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power plants are completely self-containg 


units requiring only the addition Of 3 
building to house them. They operate wit, 
either coal or oil as fuel, at any altitude 
between sea level and 6,000 ft, and ay 
adapted to climates ranging from th 
Arctic to the Tropics. 


GARRETSON RETIRING FROM 
LEEDS & NORTHRUP 


L. R. GaRRETSON, since 1925 Advertising 
Manager of Leeds & Northrup Co,, hy 
announced his retirement, which is maj 
necessary by the condition of his health, 

Mr. Garretson’s career in advertising wa 
firmly rooted in industry. With the Phi). 
delphia Drying Machine Co. he was sy. 
cessively draftsman, salesman and adver. 
tising serviceman, an apprenticeship tha 
served him well. Later he joined Collins 
Service, a Philadelphia firm specializing 
in syndicated advertising for banks, even. 
tually becoming manager of the specialize 
advertising division. 

Mr. Garretson is a past president 
Eastern Industrial Advertisers, Philadel. 
phia Chapter of the NIAA, and a forme 
director and vice-president of the national 
association. He also belongs to the Amer. 
ican Marketing Association and the Amer 
ican Management Association. 

Mr. Garretson’s successor is Kenneth W, 
Conners, who has been a member of the 
Advertising Division since 1934. 


FAIRBANKS ADOPTS 
FIRM PRICE POLICY 


IN AN EFFORT to aid in the stabilization 
of prices and to aid its customers ani 
distributors, The Fairbanks Co. has an 
nounced the adoption of a firm basis for 
price quotations on all its orders after 
August 25, 1947. The prices quoted will 
be subject to acceptance within 15 days 
from the date of quotation and all valye 
products shipped on orders dated August 
25 or later will be billed at prices in 
effect on the date the order was accepted 
or at the time of shipment, whichever is 
the lower. 


E. A. WERT HEADS NEW 
CMH DIVISION 


THE CuHicaGo Metal Hose Corp. has ap 
pointed Edwin A. Wert as director of sales 
for their new Expansion Joint Division 
with offices in Maywood, Ill. 

Mr. Wert, a national authority on piping 
design, was formerly with The Detroit 
Edison Co., where he had been engageé 
in an engineering and design capacity for 
eighteen years, and at present as honorary 
consulting engineer. He was responsible 
for the development of numerous technical 
contributions, including simplified formulae 
whereby economical piping layouts may be 
quickly conceived, eliminating hours ol 
arduous study. He is the author of vari 
ous publications in the power piping field. 

For four years Mr. Wert was vice-presi- 
dent in charge of engineering and sales 
of Blaw-Knox Co., power piping division, 
and for several years he was consulting 
engineer for Pittsburgh Piping & Equip 
ment Co. 


DR. RENTSCHLER RETIRES 


Dr. Harvey C. RENTSCHLER retired re 
cently after a 30-year career of directing 
Westinghouse lamp and electronic tube 
research at Bloomfield, N. J. As he turned 
over his records to his Westinghouse suc 
cessor, Dr. Charles M. Slack, Dr. Rents¢h- 
ler had advice for young scientists bent on 
research as a career. 

“The best research engineers I have 
known have been those whose minds are 
open to conviction and who are able to 
make their own decisions. Just becaust 
something is stated as a fact in the scien 
tific literature is no positive proof that It 
is a truth. Formulae, equations and rules 
were mdde to be challenged and exist only 
because someone challenged former rules. 

Dr. Rentschler resigned a faculty post 
at the University of Missouri, where he 
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}‘Paracoil’’ Heat Recovery Unit 
Heat Reclaimer, Multi-Stage 


sf Every Steain plant in America —regardless of 


rp. has ay | size and type, or nature of fuel—is faced with the certainty 


ctor of sales 
nt Division 





of rising fuel costs. Increased labor charges at mine and 
well, coupled with higher railroad and marine transporta- 


wn Paracel 
STE HEAT a, oi 


ty on piping 

Che Detroit § tion tolls, indicate an inevitable upward trend in the cost 
en engaged ‘ : 
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— PARACOIL HEAT EXCHANGERS have been fighting this 
ied formulae ; 3 

pop tendency for years, by reducing fuel costs through recovery 
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ing division, 
s consulting 





“PARACOIL” EXCHANGERS for Waste Heat Recovery 


g & Equip 
are available as: *For those particularly interested in the 
ES BOILER BLOWDOWN EXCHANGERS - DIESEL EXHAUST GAS ee walling ae —— 
retired re Exhaust Gases, we have available our BUL- 


of directing ff WASTE HEAT BOILERS“ - WASTE CONDENSATE COOLERS 
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LETIN NO. 301. Copies will be sent to any- 
one writing on his company letterhead. We 
solicit your inquiries. 





1064 East Grand Street, Elizabeth 4, N. J. 
SAVE WITH “PARAC OIL’ 
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had taught physics nine years, to join the 
Westinghouse Research Laboratories jp 
East Pittsburgh, Pa., in 1917. A few years 
later he came to Bloomfield to establis, 
the company’s lamp research laboratories. 


INDEX TO ASTM STANDARDS 


THE AMERICAN Society for Testing Mg. 
terials has announced its new ‘‘Index ty 
ASTM Standards.’’ This publication, js. 
sued in June, 1947, is really an adjune 
to the 1946 Book of Standards and enables 
any of the some 1,400 standard specifica. 
tions and tests in the volumes to be Jp. 
cated readily. The Index is also Of service 
to those who wish to determine whether 
ASTM has issued standard specifications, 
test methods, or definitions covering g 
particular engineering material or subject, 

All items are listed in the Index unde 
appropriate key-words according to the 
particular subjects they cover. As a cop. 
venience a list is given of the specifica. 
tions and tests in numerical sequence of 
their serial designations. 

Copies of the 242-page publication are 
furnished without charge on written re 
quest to ASTM Headquarters, 1916 Race 
street, Philadelphia 3, Pa. 


EE! REPORTS ON 
CABLES AND BOILERS 


Two REPORTS have just been issued by 
Edison Electric Institute, 420 Lexington 
Ave., New York 17, N. Y.; one of them is 
“Boilers and Combustion, 1946,’’ Publica- 
tion No. O-12, and the second is ‘Cable 
Operation,’’ Publication No. O-14. The 
former is available to members and their 
employees for $1 per copy, $2.50 to non- 
members in the United States, and $2.65 
to foreign countries. The latter is 60c, 
$1.50 and $1.60, respectively. 


EEl WATER HEATER MANUAL 


An ELeEctric Water Heater Installation 
Manual, which illustrates the principal 
wiring methods and other installation 
practices now used with electric water 
heaters throughout the country, has just 
been prepared by the wiring committee 
of the commercial division, Edison Electric 
Institute, and published by EEI. 

The Manual, which is the first section 
of a comprehensive Appliance Installation 















Ana both accom- 
plished by skillfully en- 
gineered use of the same 









oa : anti ] é P d by th ittee, 
steam. This is Troy-Engberg By-Product S| ie ceser thane aneionner omen 
sific type of installation work, pictures the 
Power at work. | ane aemainee of pe Pe cad plumbing 
" | connections found in the industry, accord- 
Use the modern Troy-Engberg Steam Engine to ing to R. F. Hartenstein, committee chait- 

. e man. 
drive stokers, blowers, fans, compressors, mixers, iach, total of eight electric water heater 
nstallation methods as developed for us 
generators and pumps—THEN use the exhaust from with parr are >. aprons = 
° . . everal a apta ions 0 e two meter meth- 
the engine for your processing or heating, or both. od, and suggested plumbing diagrams. Al 
| installations covered utilize the standar 
Cut Power Costs by putting your steam fully to = gens gulaaaeel amma 
j j j j a The Electric Water Heater Installation 
WORK. Write us for detailed information on apply gine Mattie Wette Bante 
j = itute, 420 Lexington Ave., New York 
ing Troy-Engberg By-Product Power to your plant. N.Y. at S0e per copy. Adan 

the indivi ijagram are 
Send for Bulletin 306 pen iw ian © contractets 
| and dealers, at $3 per hundred sheets. 
TROY ENGINE & MACHINE COMPANY | 
Established 1870 DOUGHERTY HEADS ASCE 

800 Railroad Avenue Troy, Pennsylvania RicHarp E. Doucuerty, White Plains, 


N. Y., vice-president of the New York 
Central Railroad, was nominated as the 
| 1948 president of the American Society 
| of Civil Engineers, at the summer conven- 
tion of the Society’s Board of Direction 
in Duluth, Minn. Bos 

Nomination tantamount to election will Pitt 
be confirmed late this year by letter ballot 
of the membership. Mr. Dougherty will 
take office at the Society’s annual meeting 
in New York City next January. 

A graduate of New York City’s public 
| schools, who attended the College of the 
City of New York three years, and was 
graduated from Columbia University in 
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Ten years without an oil 
change... 
Bearings show no sign of 


wear...°" 


These results are typical of the un- 
usual performance achieved with 
Tycol Turbine Oils. Refined by a 
special process, these modern lu- 
bricants stand up under the tough- 


est service conditions . . . retain 
their original characteristics. 

Call your nearest Tide Water 
Associated Office today for full in- 
formation about the time- and 
money-saving advantages of Tycol 
Turbine Oils. Rust inhibited Tycol 
RIO Turbine Oils are also avail- 
able for operations where corrosion 


is a factor. 


LUBRICATION—‘‘ENGINEERED TO FIT THE JOB” 
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BELMONT 


P AC K 


These three packings are representative of the extra values built 
into each product in the complete Belmont line. For every service 
... Steam, water, oil, gas, acids, alkalis, ammonia... your Belmont 


-= 
 — 


Belmont Packings are 


Distributor has the right packing. 


BELMONT #30 For High Pressure 
Steam Rods and Expansion Joints. 
Center block pleated on itself (accor- 
dion fashion) at approx. 90° angle 
with rod, affording, high resiliency 
and flexibility, extra take-up, extra 
“edge wear” if packing wears toward 
the rod. 


BELMONT +189 For Hot Oil Rods and 
Plungers. Has extra resistance to 
penetration. Long-fibre asbestos yarn 
is firmly braided, each strand treated 
with a special compound so that satu- 
ration and penetration are minimized. 


BELMONT #19 Hollow Center Pack- 
ing For Intermediate and Low Pres- 
sure Steam: Hot and Cold Water Rods 
and Plungers. Hollow Center permits 
expansion and contraction. Packing 
“breathes’’ toward the hole, so fric- 
tion is kept at minimum point created 
by the working pressure itself. 





available in every large 


industrial center, through Belmont Distributors. 


Steam, Water, Oil, 


Gas, Air, Acids, 


Alkalies, Ammonia 


THERE’S A BELMONT PACKING FOR EVERY SERVICE 


Rings, Spirals, Coils, 
Reels, Spools, Sheets, 
Gaskets. 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. 











1901, Mr. Dougherty was an instructor jp 
the department of civil engineering at Co. 
lumbia in 1901 and 1902, and a special lee 
turer at Cooper Union from 1916 to 1999, 

Mr. Dougherty has been in the service 
of the New York Central System since 
1902. He started as a rodman, operateg 
a transit, was assistant engineer on cop. 
struction work, designing engineer, engi- 
neering assistant to the vice-president jp 
charge of operations, and engineering 
assistant to the president of the lines 
prior to his election to the office of vice 
president in charge of improvement and 
development on February 1, 1930. He jg 
chairman of the Research Council of the 
New York Central System for the consid. 
ering of post war problems. He is vice 
president of 41 of the railroad and reaj 
estate subsidiary companies of the system 
and director of 22 subsidiaries. 


SAFETY BOOKLET 


“SaFE Use of Liquefied Petroleum Gas 
in Industry,’’ sixth of a series of informa- 
tive safety booklets on LP-Gases, has just 
been published by the National Conservya- 
tion Bureau, accident prevention division 
of the Association of Casualty and Surety 
Companes, 60 John St., New York City, 
The 18-page booklet was prepared by the 
bureau’s liquefied petroleum gas research 
committee, a group composed of safety en- 
gineers of member companies of the asso- 
ciation. 

Because of trernendous expansion in the 
industrial use of liquefied petroleum gas 
in recent years, says the booklet, every- 
one in the industries affected should be 
familiar with the properties and methods 
of safe handling of the gas. 

The main topics discussed in the new 
booklet are: Transportation of the gas, 
unloading, liquid storage, vaporizing, com- 
bustion and piping systems, utilization, 
conversion and accident and fire preven- 
tion. <A lengthy list of industrial uses of 
liquefied petroleum gas is also included. 


FPC APPROVES RATES 


Rates and charges for sale of power and 
energy by Southwestern Power Adminis- 
tration from the Denison Dam project on 
the Red River in Oklahoma and Texas to 
Texas Power & Light Co. have been ap- 
proved by the Federal Power Commission. 
The rates and charges contained in an 
agreement between SPA and Texas Power 
& Light became effective July 7, 1947, and 
terminate not later than February 13, 1953. 


ENGINEERS NAME ADVISORY 
GROUP TO STATE DEPARTMENT 


THE ENGINEERS Joint Council, acting on 
a request of the State Department, has 
established a five-man advisory committee 
with a twofold purpose: to serve as 4 
consultative and advisory group to the 
State Department as and when requested; 
and in a similar way to serve the Engi- 
neers Joint Council representative on the 
U. S. National Commission on UNESCO, 
who is shortly to be named. 


KEEFER JOINS 
STANDARDS COUNCIL 


W. Dean Keerer, vice-president, Lumber- 
men’s Mutual Casualty Co., Chicago, has 
been appointed a member of the Stand- 
ards Council, top technical body of the 
American Standards Association, P. 6. 
Agnew, vice-president, has announced. 

Mr. Keefer succeeds the late Walter S. 
Paine for his unexpired term ending De- 
cember, 1949, and represents the National 
Safety Council. 


EXPOSITION OF 
CHEMICAL INDUSTRIES 


INTEREST has developed in the 21st Ex 
position of Chemical Industries denoting 
unusual activity in industrial planning and 
the projection of new enterprises far into 


(Continued on page 170) 
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To our best knowledge no other water-driven tube 
cleaner develops such great power, and so econom- 
ically, as the new ROTOJET. It is, by far, the 
most powerful and economical water-driven tube 
cleaner ever sold. 


The ROTOJET water-driven Motor is brand new 
in design and construction. With equal water con- 
sumption, it develops over 100% more horsepower 
than the old Roto water-driven motor. This in- 
creased power and efficiency gives you, for the 
first time, a water-driven tube cleaner that re- 
moves the most stubborn scale quickly and thor- 
oughly. 

ROTOJET motors are available for the most popu- 
lar tube sizes. Other sizes will be available shortly. 
Existing Roto heads and hose fit the new ROTO- 
JET motors. 


The new ROTOJET will save you enough on labor 
and water alone to pay for itself on a single tube 
cleaning job. And that’s not figuring what you'll 
gain by putting your unit back on the line hours 
sooner. 


Send for details and prices. 


ROTOJET Water-driven Motor 
Model 321 with short 4-arm 
head and universal joint for 
258” 1.D. curved tubes. 


If Compressed Air 
Is Available, Get 


The Yew 
ROTOJET 


EX Air-Driven Tube Cleaner 


"t] ROTO Division of ELLIOTT COMPANY 


147 SUSSEX AVENUE - - - NEWARK 1,N. J. 
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@ Accurately meters steam, 
water, air or gas. Cannot be 
damaged by sudden over- 
load or reverse flow. 


MAGNETIC TRANSMISSION 
No stuffing box 


No friction loss to 
affect accuracy 


COUNTERBALANCED PEN 


Maintains adjustment 


EVENLY-DIVIDED, 
EASILY-READ CHART 


Gives permanent record of 
flow and pressure 


ILLUMINATED INDICATOR 
Write for Bulletin 35-83 


RICAN [ISTRICT STEAM CO. 


NORTH TONAWANDA, N.Y 



























ENGINEERS’ PREVIEW 


ULTIPLE OPERATIONS controller starts, times, 
correlates, stops multiple operations in any process 
or machine cycle actuated by electricity or air pressure, 
provides unlimited scheduling flexibility, to be varied 
at will without use of tools and without changing any 
parts. Air control is integral, does not require solenoid 
valves, pilot valve action is rapid. The time selector 
wheel carries 150 keys to provide timing of each suc. 
cessive event. Standard cycles are available to 750 min. 
utes. At completion of program resetting is automatic, 
Developed to control rubber and plastic, molding offers 
equal savings to chemical, food or other batch proces. 
sors. 
* * * 
NE-PIECE FLEXIBLE couplings for special small. 
load uses in seven sizes for 1/16 to 1 hp, also minia. 
ture 1/50 hp rating, consist of neoprene core bonded to 
the metal hubs, giving maximum torsional flexibility, sim. 
plicity, low cost and other advantages. 


* * * 
IGHT-DUTY Rexon vibration mounts use the 
rubber-in-shear principle, with no possibility of over- 
loading the shear elements. Furnished in 12-in. strips 
used entire or cut to suit load and conditions. Drilled 
lugs can be positioned to fit almost any type of mount- 
ing. 
* * * 
MALL GENERAL-PURPOSE 1/10-hp a-c and d+ 
motor turning 5000 rpm, has 3-in. shaft extending 
both directions, is equipped with double ball bearings, 
requires no lubrication. With three-step pulley, foot rheo- 
stat, reversing switch—$35. 


* x * 
BABY turbo-prop gas turbine for small aircraft, 
boats, other power uses, Model 502 weighs 140 lb, 
delivers 200 hp to the shaft plus 50 lb thrust produced 
by the exhaust. This new unit is 42 in. long by 22 in. 
maximum diameter, is of the two-burner type. 


* * * 
PRESSURE GAGE featuring a_ beryllium-copptt 
Bourdon tube and cones screwed at at tip and socket, 
equipped with a recalibrator against the remote possibility 
of being knocked out of adjustment, is recommended for 
use with almost all corrosive liquids, in mills and plants 
of all kinds. 
* * * 
_. SERVICE telescopic container lifter with quick- 
operating container harness and snap-on discharge 
hood, makes raising and dumping easier and safer. Ca 
pacities to 2000 Ib in hand or power-operated types 
Usable on all liquid and granular materials, into mixing 
and storage tanks. 
* * * 


ORTABLE HIGH-PRESSURE pump carrying tub 
Fcc impellers, has a self-contained one-cylinder ait 
cooled 5 hp power plans, pump mounted directly on the 
engine with power transmission through a splined 
sleeve. It delivers 40 gpm at 120 psi, has a suction lift 
of 30 ft. 
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ESIGNED TO grip or release V belts directly, an jp. 
genious friction drive clutch includes the Ball-Lok 
clutch units complete in themselves, may be used or On 
driving or driven pulleys. One fixed flange on V-be 
sheave is an integrally-attached part of the hub forms 
inner race of sealed ball bearing idler. Four free-rolfj 
balls ride in grooves carrying all turning and locking forces, 
balls are carried forward by slidable clutch sleeve or moy 
able outer flange, drop into pockets in ends of grooves 
Cam sleeve moves clutch sleeve over and locks it againg 
balls. All parts turn with shaft. Smooth positive clutching 
action, no drag nor creep on release, are claimed. Of four 
sizes, sheave diameters 31/, to 5-in., two may be applied to 
3/,;-in. shafts, others to 1-in. Heavier duty units will be 
available shortly. 
* * * 

HE CYCLONE BURNER may bring about a revoly. 

tion in the power field—not atomic energy, the gas 
turbine, underground coal gasification, compression distil 
lations or any of a dozen other developments that are being 
groomed for this role. That is the opinion of a numbe 
of top-flight power engineers, as expressed to us recently, 
The cyclone burner, they say, is already here and in success. 
ful operation; whereas the other items enumerated above 
are all in the experimental and development stage. For 
evidence, they point not only to the successful operation of 
the first experimental cyclone burner at the Calumet Station 
of Commonwealth Edison Co. but also to the recent an. 
nouncement by the company that the cyclone burner will 
constitute standard equipment on all additions to its gener- 
ating capacity. 

It is announced that the new 150,000-kw generating 
unit for Fisk Station will be supplied with steam by two 
boilers, each of 75,000 Ib per hr capacity, and each fired 
by four cyclone burners. Commonwealth Edison is also 
planning another new and large capacity unit; studies for 
its location are now being made. Consideration is also 
being given to installation of cyclone burners on additional 
units now being planned for the Joliet and Waukegan 
stations of Public Service Company of Northern Illinois 
Finally, a large industrial company is going ahead with 
plans for a 400,000-lb-per-hr, 1250-psi steam generating 
unit to be fired by cyclone burners. 

Successful operation of this burner is the climax of 12 
years of development work by The Babcock and Wilcox 
Co. and the first installation of it at Calumet Station re 
sults from close collaboration in recent years between Bab- 
cock and Wilcox, Sargent & Lundy, consulting engineers 
and the Commonwealth Edison Co. 

* * * 

ETTER METALS, better oils and better bearings have 

now reduced friction to the status of a minor annoy- 
ance instead of a foe that has plagued mankind since the 
invention of the wheel, William L. Batt, president of 
SKF Industries, Inc., Philadelphia, said at the opening 
of the first National Tool Show since 1935, held in Chi- 
cago September 17 to 26. The new developments, said 
Batt, mean that many standard machine tools can now 
operate accurately at speeds ranging from 50,000 to 75,000 
rpm in everyday shop practice, as compared with averagt 
speeds of only 20,000 to 30,000 rpm some 15 or 20 yeals 
ago. He cited as an example of progress the recent devel- 
opment of a new electric motor, with a control system 
employing hydrogen-filled thyraton tubes, which has & 
corded speeds up to 120,000 rpm. 
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Wide Double Contact Surfaces — 
Spring Tension Locking of Links 


Vv WARE HI-LAG Fuses provide extra wide contact surfaces 
on both sides of links and stronger connections. Link con- 
nections are held firm and tight at all times by large 
arched spring steel washers and heavy studded bolt, which 
locks the links into the circuit. 

Expansion and contraction of metals during Off and On 
periods compress links. This fluctuation causes loose con- 
tacts and oxidization in other fuses, which finally result in 
excessive heating and unnecessary blows. WARE HI-LAG 
construction keeps contacts permanently tight, thus insur- 
ing low resistance and longer fuse life. 

WARE HI-LAG has many exclusive features in addi- 
tion to the above; including the Link Design-Double Bridge 
Knife-Blade Assembly-Gas Vents and Simplified Construc- 
tion, only 3 Parts. That is why it is known as the World’s 
Best and Coolest Operating Fuse made. 

We manufacture all of our own parts and are 
making prompt deliveries. 


Write for Brochure giving details of all the 
COOL FACTS, sizes and prices. 
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KNIFE-BLADE 
250 VOLTS 
600 VOLTS 

70 to 600 AMPS. 


FERRULE 

250 VOLTS 

600 VOLTS 
3 to 60 AMPS. 
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| UBRIPLATE maintains @ durable, load 
carrying film at the ‘Friction Point,’’ 
which reduces friction, retards progres- 
sive wear and prevents rust and cor- 
rosion. That is why gears lubricated 
with LUBRIPLATE last longer and run 
better. Don’t take our word for it. 
Prove it to yourself. Thousands have in 
every industry. 
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| MANUFACTURERS’ NEWS 
| (Continued from page 164) 


the future. Although the exposition will 
not be held until December 1 to 6. space 
reservations already assure the complete 
occupancy of four floors of Grand Central 
Palace, New York City, where the exposi- 
tion will take place. 

The display of processing equipment 
will be more comprehensive than usual, 
with many new developments to be dis- 
closed. Raw and _ fabricated materials, 
standard mill units, such as valves and 
piping, shafting, pulleys, belts, clutches 
and couplings, transmissions, conveyors, 
motors, pumps, and others will be shown 
in great variety. 

Chemical industries and chemical proc- 
esses used in connection with the opera- 
tion of mechanical industries afford appli- 
cations of interest to visitors from almost 
every branch of productive activity. 
Equipment suitable for some part of al- 
most every kind of manufacturing plant 
will be found in the roster of exhibits. 


SOUND MOTION PICTURE 
EXPLAINS RF HEATING 


quency heating in industry are explained 
in a new 16 mm sound motion picture 
filmed by Westinghouse. The movie is 
about 40 minutes long, and divided into 
two parts. 

In Part One, 


the 


to-understand animation. This  explana- 


tion is followed by a series of practical | 


sequences which illustrate the use of in- 


duction heating for soldering, brazing, an- | 


nealing and hardening. 


In similar manner, the theory of dielec- 


tric heating is explained in the second 

section. This is followed by a series of 

industrial application stories dealing with 

preheating of plastic preforms, bonding of 
| laminates and plywood, textile drying and 
twist setting, curing and drying of rub- 
ber, and other applications. 

The film is available without charge from 
the Film Section, Westinghouse Electric 
Corp., 511 Wood Street, Box 868, Pitts- 
burgh 30, Pa. 


TILE ENGINEERING 


PUBLICATION OF ‘Tile Engineering,” a 
handbook for users of structural clay tile, 
including facing tile, is announced by the 
Structural Clay Products Institute, Wash- 
ington, D. C. The new volume, which con- 
tains 453 pages, is intended principally 
for architects, engineers and contractors. 


The handbook describes the shapes and | 


sizes of the tile and its principal proper- 
ties with respect to color, texture, weight, 
absorption, porosity, resistance to freezing 
and thawing, compressive strength, etc. 

It contains detailed information and rec- 
ommendatiuns regarding mortar, the de- 
sign and properties of structural tile walls, 
and the design and construction of walls, 
partitions, footings, foundations, piers 
and pilasters. 

Fire-resisting properties and methods of 
furring also are described in detail, to- 
gether with methods of constructing and 
using pre-cast tile beams for floors and 
roofs utilized in all-masonry homes and 
other structures. 

An appendix contains estimating tables 
and specifications for various kinds of tile 
construction. 


PANEL HEATING SESSION 


RECENTLY the newly appointed Commit- 
tee on Panel Heating of the ASHVE held 
an all-day session at the Society’s research 
laboratory in Cleveland, O. The meeting 
was conducted under the chairmanship of 
G. D. Winans, assistant superintendent of 
central heating, Detroit Edison Co., De- 
troit, Mich., and was called as the first 
step in the ASHVE Panel Heating Re- 
search Program. 


PRINCIPLES and applications of radio fre- 


theory of induction | 
heating is completely explained with easy- | 








Where the flow of steam is hor- 
izontal, the Fig. 118 Cochrane 
All-Service Separator is used for 
the elimination of moisture or 
oil. Cochrane Separators are the 
most widely used and most suc- 
cessful type of separator. At 
least 50,000 are in daily use, re- 
moving oil or moisture from 
steam or air. The separator has 
exceptional port area, is self- 
cleaning, one-piece construction. 
The condensate chamber is of 
large capacity and the baffle is 








Members of the research laboratory 
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so designed that the purified 
steam or air does nct come in 
contact again with the entrain- 
ment. 


Write for Publication 2950. 


COCHRANE CORPORATION 
3123 North 17th St., Phila. 32, Pa. 
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Before and After Views Show How 


METALOCK REPAIRS 


Put Power Equipment Back in 
Production Quicker, at Lower Cost 


Study these views of broken and cracked frames and cylinder blocks. 
They will give you an idea of the big savings in time and money 
Metalock casting repair service is delivering in plants all over the 
country. . . . Metalock repairs, made only by workmen thoroughly 
trained in this patented process, have been proved and accepted 
by manufacturers, users, underwriters. 


10,000 KW. STEAM TURBINE 
Before 7 


Send for FREE Illustrated Metalock Booklet No. 104 
Showing 50 Typical Illustrations. Service in any part 
of U.S.A., Canada, England, Norway. Agents Wanted. 


METALOCK CASTING REPAIR SERVICE 


Home Office: 36-15 48th Avenue, Long Island City, N. Y. 











staff reported results of a review 

critical analysis of published data op 4 
design of panel heating. This survey 

made as a result of recommendations 
the March conference group which 

called for the purpose of discussing 4 
proposed panel heating research progrg 
Laboratory staff members also preseny 
a summary of a field survey on the g 
ject. 


The committee designated four pring 
divisions for future research on the 
ject of panel heating. The divisions 
clude heat distribution within and be 
the panel, heat transfer between the py 
and the space, comfort conditions 
controls. 


The International Liaison Committes 
the Second Instrument Conference and § 
hibit extended invitations to engineers 
all countries to attend the Second Nationy 
Instrument Conference and Exhibit at 
Stevens hotel, Chicago, September 9% 
1947. Arrangements will be made with ¢ 
Stevens hotel, Chicago, so that forelg 
visitors arriving in Chicago before # 
conference and remaining for a short tim 
after the conference can have the use gf 
their hotel rooms during the whole perigj 
of their stay. 


Dr. Douglas F. Miner has been appoint 
ed director of the Division of Student Pe. 
sonnel and Welfare at the Carnegie Inst. 
tute of Technology, President Robert § 
Doherty announced today. 


William C. Krecklow, who started wif 
Allis-Chalmers in 1910 as an office boy, 
has been named production control ma 
ager of the company’s West Allis gene 
machinery works, according to an a 
nouncement by E, W. Bonness, West Allis 
Works manager. He succeeds Harold A 
Wallace, who has resigned. Mr. Krecklow 
is succeeded as electrical manufacturing 
division superintendent by Arthur A 
Ryan, who has been serving as general 
foreman in the company’s electrical shops 


Peter Colefax, president of the American 
Potash & Chemical Corp., recently an- 
nounced the appointment of Robert B 
Coons of the company’s executive staff t 
the post of vice-president. Mr. Coons 
formerly senior partner with Coons, Mil 
ton and Co., joined American Potash & 
Chemical Corp. last year as assistant to 
the president. 


Liquid Conditioning Corp. announces thé 
appointment of M. J. Rahiya as its engh 
neering sales and service representa! 
in Louisville, Ky. The Rahiya organiz 
tion specializes in utility and process eF 
gineering and contracting work, and has 
had extensive experience with the special 
water requirements of this territory. 


MANUFACTURER 


R-S Products Corp., Philadelphia, Te 
cently announced the promotion of David 
W. Hopkins to Executive Vice Presid 
giving him full administrative authority! 
the Valve, Furnace and Manufa 
Divisions. : 


A. M. Kuehmsted, chief engineer for the 
Santa Fe Tank and Tower Co. in 
Angeles for the past 12 years, has } 
assigned to the New York branch. 
Kuehmsted’s new assignment became & 
fective July 19. He will take over 
district management of cooling to 
air cooled units, and wood tanks at 
Fe’s New York office, 400 Madison Avemlié 


Jack Green, Sales Manager of the y 
ing Fittings Division of Tube Turns 
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SIMPLICITY WITH ACCURACY 


Liquid enters the measuring chamber 
tangentially, spinning in the chamber 
as it passes through, forming a vor- 
tex. Each unit of liquid passing 
through this chamber makes the same 
number of revolutions. A vane placed 
in the liquid imparts this rotation to 
the calibrated register. A minimum of 
working parts without close clearances. 


ALL ACCURAT 


wtth 


NSTEY Peed acer METER 


These simple, rugged meters can be installed right in the line 

























ELY MEASURE 














without additional structural supports. The straight reading 
horizontal register accurately records any liquid at high or low 


flow — high or low pressure — on centrifugal or reciprocating 


pumps. Calibrations can be made 
to read in gallons, pounds or 
cubic feet at any specified tem- 


perature. 


For your tough liquid measuring 
job, where stamina with accur- 
acy is required . . . consider a 
Henszey Meter. Contact your 
nearest Henszey Representative 


or write to 


HENSZEY COMPANY 


DEPT. C10, WATERTOWN, WISCONSIN 





FEED WATER METERS 


Continuous Blowdown ® Distillation Systems ® Heat Exchangers 
Boiler Feed Regulators ® FlowIndicators ® Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 
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Louisville, Ky., has announced the ap. 
pointment of Lewis M. Bound, Jr., as 
West Coast Manager, with headquarters 
in San Francisco. Mr. Bound will as. 
sume his new duties on September 1, 


The Whiton Machine Co. of New Lon. 
don, Conn. (formerly the D. E. Whitop 
Machine Co.), announces the appointment 
of Thomas G. Hart as general sales map. 
ager in charge of sales of steam turbines 
and other products. Mr. Hart was for. 
merly general sales manager of the Terry 
Steam Turbine Co. of Hartford, Conn, 


Harbison-Walker Refractories Co. has 
announced the appointment of Edward y. 
Sarraf as district sales manager at {Its 
Cleveland office. Mr. Sarraf’s headquar- 
ters will be at 1505 Rockefeller Bldg. 


Appointment of Robert O. Bullard as 
manager of the metallurgy division of 
General Electric’s Chemical Department 
was announced recently. Mr. Bullard has 
been engineering and manufacturing man- 
ager of the metallurgy division since last 
November, four months after the division 
was established as the third operating unit 
of the chemical department, with respon- 
sibility for the manufacture and sale of 
permanent magnets and_ metallurgical 
products. 


Three changes in personnel of district 
offices of SKF Industries, Inc., have been 
announced. They include appointment of 
Roy C. Norton, Jr., as a field engineer in 
the Hartford, Conn., district office; the 
transfer of I. J. Torkelson, field engineer, 
from Chicago to the firm's branch at Mil- 
waukee, and appointment of R. M. Parrish 
to the sales staff of the Portland, Ore., 
district office. 


Askanla Regulator Co. has announced 
the appointment of Wilber F. Pray as 
New York district manager. Mr. Pray has 
been associated with Askania since the in- 
ception of the company. The New York 
district office will be located in the Gen- 
eral Precision Equipment Corp. (Askania’s 
parent company) Building, 92 Gold Street, 
New York 11, N. Y. 


Lyle A. Christensen has been promoted 
to general sales manager of the Marley 
Co., Inc. Mr. Christensen served as sales 
engineer in the New York office of the 
Marley Co. for five years before assuming 
his new position at the home office in 
Kansas City. 


New 


ENGINEERING BOOKS 


The Atomic Story. By John W. Campbell. 
First edition. 297 pages, 512 by 8% in. 
cloth. Illustrated. Published by Henry 
Holt and Company, Inc., New York, N. Y., 
1947. Price $3.00. 

This is by far the best book on atomic 
energy thus far published. It presupposes 
no knowledge whatever of nuclear physics, 
yet, after reading it, one will know all 
that an ordinary person, not a physicist, 
can know of the subject of atomic energy. 
Clear, simple, intensely interesting, the 
book takes the reader through every phase 
of the development of atomic energy from 
start to finish. 


Since the atmoic bombs were dropped 
on Hiroshima and Nagasaki, a little over 
two years ago, some dozens of popular 
books have appeared, all attempting 10 
give the lay reader an idea of what atomic 
energy is—how it was developed. Many 
of these are good, some of them excellent, 
but none of them tell the whole story in 
the way this book by Mr. Campbell does. 

There is good reason for this, namely, 
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promoted Where special qualities are essential for safe, enduring industrial lubrication, Sinclair Research develops 


e Marley pe ‘ites ¥ 
| as sales additives that will “further improve the best”. 


pid Pictured above is one apparatus used by Sinclair Stuclair Power Plant Lubricants 


assuming 


one Research to determine the rust-inhibiting efficiency FOR MINIMUM FRICTION—MAXIMUM POWER 
of oils manufactured for turbine use. Chemical For Turbines: 

additives are studied to provide such protection SINTURLITE OILS 
against rust. Obviously, the treated oil sample used For Steam Cylinders: 


OKS on the metal rod in the technician’s left hand has SINCLAIR STEAM CYLINDER 
high rust-inhibiting efficiency and prevented the AND VALVE OILS 

—_— deposit shown on the other rod. For Compressors: 

hg So All Sinclair Research and Refinery Control is RUBILENE OILS 


»y Henry 
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the author himself. It is by no mere 
streak of fate that he turned out such an 
interesting book. First, he knows his 
subject; he has always been interested in 
science; in college he majored in physics 
with emphasis on atomic physics. Sec- 
ondly, he knows how to write. He is the 
editor of a science fiction magazine and 
believes that truth is not only stranger 
than fiction but that fiction has difficulty 
in catching up with it. 

The Atomic Story is just what its name 
implies; it is a story, not a treatise. It 
begins with the once upon a time when 
Democritus proposed the atomic theory. 
From there on, it carries you through the 
entire development of the concept of nu- 
clear energy. It gives you the historical 
background against which to project the 
details of the atomic bomb development 
later on. It tells you about the instru- 
ments involved, how they work and how 
they are used. It gives the clearest ex- 


planation of a cyclotron that you will 
find anywhere. 

Nuclear physics, says Mr. Campbell, is 
far simpler than the game of bridge in 
its broad basic principles. It takes a life- 
time to become a top rank nuclear physi- 
cist, but it takes a lifetime of playing to 
become a bridge master too. Campbell 
believes that physics is a perfectly natural 
and simple thing and his book with its 
humor and crystal-clear approach, makes 
the understanding of the atomic story 
easy for the reader. 

You don’t have to be an engineer to un- 
derstand this book, but if you are, so 
much the better—you will be able to ap- 
preciate it even more than the average 
reader. 

You may have read a dozen books on 
atomic energy. You may have read all the 
articles published in this magazine on the 
subject during the past two years, but no 
matter, you should still read this book. 





Here's How 


ADVERTISING 


by selling more goods to more people 


MAKES YOUR JOB 





MORE SECURE 


O matter what your job today, it depends on “good busi- 


ness.” 


And someone has said that in the American 


business system, nothing can be accomplished until “some- 


thing is sold.” 


You know the truth of this. Falling sales mean pay cuts, 
layoffs, fear. Increased sales mean better pay, promotions, 
more security in every job for every man. 


Advertising is the low-cost, efficient way to sell goods. 
Advertising is the spark plug of business. So advertising, by 
selling goods, makes your job, your home, your income more 


secure! 





of living. 





Other Ways 
Advertising Helps You 
1. Brings you better goods for less money. 
2. Makes shopping more pleasant and easier. 
3. Has given us the world's highest standard 
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Even if it deals with aspects of the Subject 
you are already familiar with, you will 
find Mr. Campbell’s account fascinating 
and more than worth while. Strangely 
enough, in an editorial in the June, i9 
issue of Astounding Science Fiction, y; 
Campbell said, ‘‘You can be fairly certaj 
of this: the discoverer of the secret 
atomic power is alive On earth today, Hj; 
papers and researches are appearing regu. 
-arly; his name is known. But the exag 
handling of the principles he’s discovered 
—not even he knows how. We don’t knoy 
which is his name. But we know him, 
He’s here today. 

The bold type appeared in the origina) 
editorial in June, 1938. Six months late, 
Hahn and Strassman’s discovery of the 
fission of uranium was announced, 


Output and Productivity in the Electric 
and Gas Utilities 1899-1942, by Jacob Mar. 
tin Gould; copyright 1946; size 6 by 4 
inches; 195 pages; hard cloth binding: 
published by National Bureau of Economic 
Research, Inc., 1819 Broadway, New York 
23, New York; price $3.00. 

In presenting this, the tenth report 
dealing with the production, employment 
and productivity in American industry 
since the beginning of the twentieth cep. 
tury, the National Bureau of Economic 
Research, Inc., has followed strictly its 
object to ascertain and to present to the 
public important economic facts and their 
interpretation in a scientific and impartial 
manner. The study upon _ which this 
volume is based was made possible by 
funds granted by the Maurice and Laura 
Falk Foundation of Pittsburgh. The book 
is divided into three parts, part I dealing 
with Electric Light and Power with two 
chapters, one on output and the other 
the relation of output to input. Part II 
deals with the manufactured and natural 
gas, likewise, divided into two chapters, 
one dealing with output and the other the 
relation of output to input. Part III js 
a summary which treats of the electric 
and gas industries, trends and contrasts, 
The book closes with four lengthy ap- 
pendixes, the first three dealing with the 
construction of indexes of gross output, 
of fuel input and of net output of electric 
and gas utilities. The fourth is devoted to 
use of logarithmic parabola to depict 
growth trends. The book is a type which 
engineers thoroughly appreciate for it is 
filled throughout with tables and charts, 
there being altogether 42 tables and 2 
charts. The indexes compiled by M. 
Gould tell a good deal about the growth 
of the two utilities and add to the know? 
edge of industries in general. They con- 
tribute to the story of trends in American 
industry in which the National Bureau 
has been engaged for some years. The 
relative growth of electric and gas utili: 
ties reflects a shift to them of production 
formerly carried on in other industries or 
in the household; and an increase in the 
consumption of their services either at the 
expense of other, now less suitable serv 
ices, or in the satisfaction of new de 
mands. The book is essentially statisti- 
cal but the author has used these statis- 
tics for interpretating the progress of the 
utilities thus giving a background against 
which one may judge the industries’ abil- 
ity to progress during times of stress and 
depression as well as in normal and good 
times. 


Management Techniques for Foremen— 
Questions and Answers for All Super 
visors, by Richard W. Wetherill; copy: 
righted 1946; 8% by 11 in.; simulated 
leather, loose leaf, ring binding; published 
by National Foreman’s Institute, Inc. 
Deep River, Connecticut. Price $7.50. 

This is a manual of instructions for me 
who have the responsibility of directing 
others in their work. The book has gath- 
ered together in it a large number a 
articles dealing with subjects which proved 
of interest to foremen and is arranged 10 
sections which may be referred to read: 
ily. The author does not claim that the 
manual is complete, not every foreman 
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heating surface. Eddy currents, bottlenecks 
and dead gas pockets are eliminated—draft 


work more effectively, less steam and less 
time are needed for cleaning. 


Enco Streamline Baffles are individually de- 
signed and engineered to the exact require- 
ments of your boiler. Experienced Enco-trained 
crews take charge of the installation. 


The 18-page Enco Bulletin, BW44, shows 
how engineers throughout industry have gotten 


production through the use of Enco Streamline 


today? 


Stwamlined jor SANG! 


IN EVERY TYPE OF BOILER 





Each of these streamlined Enco Baffles was designed to provide maximum steam output with 
minimum fuel consumption in a different type of water-tube boiler. | 


Long sweeping curves maintain a smooth cross flow of gases across every square foot of 


losses are cut to a minimum. Soot blowers The Engineer ( ompany Produces: 


ENCO AUTOMATIC OIL-ELECTRIC 


ENCO AUTOMATIC COMBUSTION 
CONTROL 


higher boiler efficiency and increased steam ENGINEER COMPANY 


75 


Baffles. Why not write for your FREE copy F. J. Raskin, Ltd., 370 Rachel E., Montreal, P. Q 





will have responsibilities for which it Applied Atomic Power, by Edward S. C. 
A. H. Fox, R. Tom Sawyer, and 
but material in these pages is based on H. R. Austin; copyrighted 1946; size 6 


many training sessions conducted by or by 9 in. 227 pages; hard cloth binding; 
under the direction of the author. The published by Prentice-Hall, Inc., 70 Fifth. 
section headings included are as follows: Ave., New York 11, New York. Price $4.00 
responsibilities, information, lining up a In this book the authors have done a 
job, introducing people, training, safety, creditable job in explaining what atomic 
quality, cost, quantity, physical property, power is and then in discussing how that 
working conditions, managing people, rate power may be applied to our every day 
problems, labor relations, discipline, lead- needs and purposes. It is written in rela- 
ership, co-operation and advancement. The tively simple language and divided into 
book is full of short, concise paragraphs five parts. The first describes the mineral 
giving the principles which have been uranium, its geological distribution and 
found successful in the management of physical characteristics. In the second 
workmen and if you are foreman or engi- section atom splitting—the phenomena of 
neer managing the activities of a group fission—is explained and also how it pro- 
of workers you will find this manual ex- duces atomic energy. In the third part, 
tremely helpful to you in the handling of the book gives a summary of the develop- 
men and their work. ments of atomic energy and explains the 
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AND HEATING UNITS 
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THE 


WEST STREET, NEW YORK 6, N. Y 
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problems that are encountered in the pro. 
duction of plutonium. The possible meth. 
ods of converting atomic energy into me 
chanical power are treated in the fourth 
section which is the most valuable portion 
of the book as it illustrates some of the 
ways in which the products of atomic enep. 
gy may be utilized in existing machines 
and the possibilities of developing plentj. 
ful power for peaceful purposes. The 
book closes with a summary of industriaj 
benefits from the extensive research that 
preceded the production of materials ang 
some valuable appendices. Those who are 
not in the very inner circle of research 
activity during the period of the develop. 
ment of atomic fissions will appreciate this 
recent book which puts in the most simple 
language possible the theory back of 
atomic fission and an outline of the his. 
tory of the development of this most re 
cent scientific discovery. The reader of 
this book will find it not only informative 
but stimulating and helpful in fixing jn 
the mind the theories back of atomic fis- 
sion which have proven to be the correct 
ones to apply in the generation of atomic 
energy. 


60 Years with Man and Machines, by 
Fred H. Colvin in collaboration with D, J, 
Duffin, copyright 1947 first edition; 6 
by 9 in.; 297 pages, fully indexed; hard 
cloth binding; published by Whittlesey 
House, McGraw-Hill Book Co., New York, 
N. Y. Price $3.50. 

Although this book is called an auto- 
biography, it differs from the usual auto 
biography in that it stresses the author's 
observations of his personal contact with 
the development of machinery and indus- 
try and the men responsible ‘for that de- 
velopment, rather than a narration of his 
own accomplishments. It is full of anec- 
dotes, some amusing, some tragic, but all 
interesting to the person who likes ma- 
chinery and has a vision of its past, 
present, and future importance to the wel- 
fare of humanity. Mr. Calvin begins his 
narrative with his apprenticeship in 1884 
and carries his observations through to 
the present time. He has participated in 
the development of the bicycle, the auto- 
mobile, the aeroplane and the modern rail- 
road locomotive as well as hundreds of 
new machines and machine tools. He has 
known intimately many of the great in- 
ventors, scientists, engineers, and indus- 
trialists and has witnessed the growth of 
many of our national scientific and indus- 
trial societies. Beginning with a word by 
Senator Ralph K. Flanders the book is 
then divided into 12 chapters the headings 
of which are entitled: The Machine That 
Can Reproduce Itself, In the Beginning 
Was the Belt Drive, Giving the Machine 
a Voice, A Society Sponsors the Machine, 
High-Wheelers and High Iron, Natural 
History of the Automobile, I Join the 
American Machinist, From Maxim to the 
Jet Plane, Machine Tools and the First 
World War, Tour of the World in Eighty 
Days, Machine Tools and Global Warfare, 
Past, Present and Future. The following 
paragraph written by Senator Flanders 
truly characterizes the author and the im- 
portance of his biography to the men in 
industry: ‘‘Fred Calvin occupies an unique 
position in the machine-tool industry. He 
has seen in his lifetime the transformation 
of that industry from an accessory of in- 
dustrial development to firm establishment 
as its foundation. He has watched the 
development of the machine tool from 4 
simple means of getting useful things 
done to the point where it embodies in 
its design and operation the transfer of 
the skill of the exceptional mechanic and 
engineer, in usable form, into the hands 
of thousands and millions of operatives. 
It is this function of the transfer of skill 
that has made our nation supreme among 
the nations of the world in industrial 
might.’’ This book is almost an outline 
of the history of machine development 
over the past 50 years and is told in a 
very interesting narrative form which is 
sure to be enjoyed by engineers and ma- 
chinists who read it. 
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For Example, Denton, Texas— 

... with its stable population of 20,000 swelled by 
another 10,000 in its two large colleges, has relied 
on Diesel power since 1928 for its complete electric 
light and power requirements. Less than a year ago, 
after 18 years of operation with up to eight engines 
of various other types, Denton installed its first 
Enterprise Diesel. Of great interest and importance 
to Denton municipal power officials is the fact that 
this Buchi supercharged Enterprise Diesel Model 
800KW, 6 cylinder 16” x 20”, rated 1200 HP at 327 
RPM, is about one-third the size of any one of the 
other units previously installed, yet has approximate- 
ly 20% greater power output! Found to be way out 
front in dependability, efficiency and economical op- 
eration during its rugged trial period of service, this 
Enterprise Diesel set the pace for greatly improved 
power for Denton: Amother Enterprise Diesel has 
recently been installed. This is an 1142 KW, 8 cyl- 





YOU CAN RELY ON ENTERPRISE DIESELS 





inder 16” x 20” supercharged engine, rated 1600 HP 
at 327 RPM. 

Plan now to investigate the proven worth of Enter- 
prise Diesels for your particular requirements. Our 
experienced staff of Enterprise Engineers stands 
ready to accurately analyze your specific problems, 
to appraise your needs and to recommend units and 
accessories for unexcelled power service. 


Write today for your free copy of the new 
16-page booklet: ‘‘Enterprise Turbo-charging 
Multiplies Diesel Power.’ 


ENTERPRISE y 





ENTERPRISE ENGINE & FOUNDRY CO. 
SAN FRANCISCO 10, CALIF. 
OFFICES IN PRINCIPAL CITIES 
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HELPFUL BULLETINS 


(Continued from page 35) 
work of at least 10 gate valves ordinarily 
required to control a 3-filter battery. Line 
diagrams of the valve connected to the 
filters are presented in both plan gnd 
elevation views and installation photo- 
graphs also are shown. Suggested specifica- 
tions for externnal operating, piping, 
valves and headers are given. American 
Water Softener Co. 
40 Metal Hose Booklet—Catalog No. 100, 

12 pages, describes the company’s 
line of flexible metal hose. Six different 
types of hose are shown and the text of 
the booklet presents such data as ordering 
information, tables of test results and 
descriptions of fittings for the hose. At- 
lantic Metal Hose Co. 
41 Engineering Data Book—Engineering 

data and reference tables, described 
as a compendium of handy information 


for calculations on piping, pumps, heaters, 
traps, reducing valves, temperature regula- 
tors, pump governors, pressure controllers 
and other plant equipment, are contained 
in Bulletin 467 a recently-issued 12-page 
booklet. The tables are rendered more 
readable by the liberal use of color which 
sets off certain sections of the material. 
Leslie Co. 


42 Steam Traps—Catalog 444, 28 pages, 
describes the company’s line of in- 
dustrial steam traps and steam, air and 
gas separators. The booklet is completely 
indexed and contains price lists of all 
items. The information is complete and 
compact with line drawings and photo- 
graphs of the various numbers in the line 
accompanying the descriptions and the 
tabular dimensions and price lists. Out- 
standing and optional features of the units 
are explained and operation is completely 
discussed. Recommended piping diagrams 
comprise some of the most useful informa- 
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tion in the well made-up booklet. 
Nicholson & Co. 


TREATMENTS 


43 Soot & Sludge Remover — Bulletin 
E-57 describes a soot and sludge re. 
mover which is said to be a liquid fue 
oil treatment which cleans fuel systems 
from storage tank to burner types. The 
bulletin describes the advantages of the 
material and shows photographs and the 
tests conducted with fuel oil which has 
not been treated and then continues the 
series with photographs showing the re. 
sults when the sludge remover had been 
added. Elraco Engineering Co. 


W. &#, 


44 Information on pH—This is a smal) 

12-page booklet, Bulletin 92A, which 
describes in non-technical terms the mean. 
ing of pH. It tells just what is meant by 
the term, reproduces the pH scale which 
shows increasing acidity and increas 
alkalinity and goes on to tell how it is 
measured and how modern pH contro] 
is used. But a very small part of the 
bulletin is devoted to a description of the 
company’s pH measuring equipment. Na- 
tional Technical Laboratories. 


45 Process Liquids—Bulletin 12, issue 
recently is titled ‘‘Treatment of Proc. 
ess Liquids.’ This is a 4-page bulletin ang 
discusses the use of ion exchangers in 
purification of various process liquids. A 
typical multiple demineralizing plant is 
shown in a large drawing and a brief 
description and some of the applications 
of the ion exchanger are listed. Liquid 
Conditioning Corp. 


46 Water Conditioning — The essential 
function of a hot process water con- 
ditioning system is explained and dia- 
gramed in a new 12-page Bulletin 28B6611. 
Included is a description of the equipment 
and an explanation of what it is designed 
to do together with the mechanism of its 
operation. The bulletin tells of the sys- 
tem’s reaction and sedimentation tank, 
raw water inlet regulating valve, spray 
heater, vent condenser, vacuum breaker, 
recording thermometer and chemical feed- 
ing equipment. It also discusses conden- 
sate and treated water storage. Allis- 
Chalmers Mfg. Co. 


MISCELLANEOUS 


47 Power Plant Profits — ‘Dividends 

from Your Power Plant,’’ is the 
title of this booklet; it contains 36 pages 
and is bound in a separate heavy paper 
cover. The various chapter headings will 
give a clue to the contents; some of these 
are: “Good” Boilers can Waste Money, 
The Engineer is a Gold Mine; The Ideal 
Boiler of Moderate Size; If Steam Were a 
Raw Material; If the Production Budget 
has a Close Margin. The text is emphasized 
by carefully selected tables and line draw- 
ings. Preferred Utilities Co., Inc. 


48 Choosing Tanks—There are 78 pages 
in this loose-leaf booklet which 1s 
devoted entirely to the subject of ‘The 
Choosing and Using of Tanks,’”’ both wood- 
en and steel. Excellent photographs are 
presented in the booklet and the descrip- 
tion which accompanies each illustration 
is brief and pertinent. The ‘‘why” of all 
the statements made is thoroughly dis- 
cussed and points are brought out by line 
drawings and before and after photographs. 
The booklet is largely concerned with oil 
storage tanks. Black, Sivalls & Bryson, Inc. 


49 Engineering Service—This company 

has issued a 24-page booklet describ- 
ing its complete engineering and design 
service. As the booklet points out, the 
company is staffed to create industrial de- 
signs and to provide engineers, draftsmen, 
illustrators, creators and stylists for vari- 
ous products. Among the services shown 
are developments in industrial, process, 
electrical, products and structural engi- 
neering and plant layout and tool design. 
Views of the various offices maintained 
by the company are shown and case his- 
tories of jobs which have been handled 
are explained. Design Service Co. 


50 Diesel Electric Sets—Form 9895 is 4 
recently issued bulletin which tells 
about the many and varied applications 
of Diesel electric sets; it is titled “Why 
Owners Like Caterpillar Diesel Electric 
Sets.” The booklet describes the reasons 
for the applications which are outlined. 
Fields covered include construction, manu- 
facturing, hatchery and _ business. e 
booklet {s exceptionally well illustrated. 
Caterpillar Tractor Co. 
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These two 714-hp Type ER-NL compressors 
are generating oil-free Air Power for an instru- 
ment-control system in a central power station. 
They’re standard heavy-duty compressors 
equipped with NL (non-lubricated) cylinders, 
overhead-motor drive, and dual control for select- 
ing either constant-speed or automatic stop-and- 
start regulation. 


The pistons of Ingersoll-Rand non-lubricated 
cylinders have graphitic-carbon wearing rings and 


COMPRESSORS + AIR TOOLS 
ROCK DRILLS + TURBO BLOWERS — 
CONDENSERS + CENTRIFUGAL PUMPS 


ng 














OIL-FREE 
R PO 


pressure rings which prevent metallic contact. No 
lubricant is needed in the cylinder. 

NL cylinders are available for Ingersoll-Rand 
heavy-duty compressors, single or multi-stage, 
for belt, electric, steam, oil, or gas-engine drive. 

For spraying enamels...or for conditions where 
the air comes in direct contact with foods or 
chemicals that must not be contaminated by any 
trace of oil... or for instrument-control systems... 
select an Ingersoll-Rand NL compressor. 


ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 1-983 
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CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





BOILERS 


51 Steam Generators—Catalog almost 

completely devoted to cross-sectional 
drawings with accompanying listing of 
principal data of typical installations in 
rubber companies, steel works, sugar re- 
fineries, municipal plants, etc. Details of 
furnace water wall construction on inside 
back cover; 16 pages. Henry Vogt Machine 
Co., Inc. 





~..NO 


Weekly tube cleaning went out with 
horse-drawn cars and mustache cups. 
Today’s boiler designs and feedwater 
treatment have improved greatly. Tubes 
don’t scale up as fast. But when scale 
does accumulate, it presents a bigger 
problem than ever before—bigger be- 
cause boiler temperatures and pressures 
are higher—tube failures can be more 
disastrous. Bigger, too, because boiler 
down-time and repair-time are increas- 


ing costs. 

That's why fast acting Wilson Tube 
Cleaners are found in more and more 
modern boiler plants. The Wilson ECT 
Series Air Motor, for instance, develops 


THOMAS C. WILSON, INC. @ 21-11 44th Avenue, Long Island City 1, N. Y. 
Cable address: ‘‘TUBECLEAN”, New York 





WEEKLY CLEANING? 


up to 40% more power when “taking 
the curves”, permitting substantial re- 
ductions in cleaning time. This motor, 
together with the patented Wilson Ex- 
panding Brush, will remove the light 
powdery deposits found in today’s boil- 
ers faster and more thoroughly than 
any other cleaner. When heavier depos- 
its are found, speedy non-tracking 
Wilson Cutter Heads are available. 
ingly expensive in view of today’s ris- Every modern boiler plant should 
have fast Wilson Tube Cleaners in the 
tool room. Why not write for Bulletin 
47 describing the more generally used 
Wilson Cleaners, or see your local 
Wilson Representative? 


5 Double-Pass Boilers—Bulletin R-M-1 
(6th edition); illustrates and describes 
this line of riveted or welded double-pass 
steel firebox boilers. Three full pages of 
dimensions, ratings and other details in- 
cluding dimensioned line diagrams; 8 
pages. The Brownell Co. 
53 Boilers, Burners, Accessories—Bulletin 
GC-10; condensed catalog of regular 
products for stationary power plants. Each 
class of equipment summarized and illus- 


TWw.732 





October, 1947 


























trated with line drawings and photographs, 
Illustrations accompanied by brief de. 
scriptions; 12 pages. Combustion Engineer. 
ing Co., Inc. ~ 
54 Standardized Boilers—Bulletin 746; 4 
page bulletin presenting construction 
and operation information and order 
specifications for this company’s Type 
boilers. Bulletin illustrated, presents table 
of measurement and data. Springfield 
Boiler Co. 
Steam Generators—Presents reasons 
for high efficiency; shows brief cagg 
histories of plants. Results of tests by 
independent authorities and “Facts Yoy 
Should Know About Steam Generating 
Unit.” Ratings, dimensions and other data 
presented. Springfield Boiler Co. 
56 Steam Generator—Bulletin 119; com. 
pany’s Type S steam generator de 
scribed and features of construction are 
pointed out. Folder well illustrated ang 
dimensioned drawing and table of dimen. 
sions and sizes are given. Union Iron 


Works. 
PRIME MOVERS 


57 Axial Flow Impulse Turbine—Bulletin 
S-107; six types described; data for 
estimates; applications; types, casings; 
wheels and blades; shafts, nozzles and 
bearings; overspeed stop and other gover- 
nor features; lubrication; 8 pages. The 
Terry Steam Turbine Co. 
58 Multi-Stage Turbine—Bulletin sp- 
114; Casing, lagging, wheels and 
shafts, nozzles, bearings; gover- 
nors; speed changer or synchronizer; goy- 
ernor valve and steam strainer; lubrica- 
tion; general; 10 pages. The Terry Steam 
Turbine Co. 
59 Turbines, Pumps, Products—This 24- 
page catalog covers the company’s 
complete line of products from steam tur- 
bines to flexible couplings. Every product 
is discussed from the design and operation 
angles and the discussion is heightened in 
interest by the inclusion of many excellent 
photographs. Other products discussed are 
helical gears, centrifugal pumps, multi- 
stage pumps, screw pumps, blowers, com- 
pressors and speed reducers. De Laval 
Steam Turbine Co. 
60 Turbine Cleaning Manual—This 20- 
page bulletin covers the step-by-step 
solvent and manual cleaning of turbines 
from the inspection and preliminary clean- 
ing to draining and final inspection. The 
cleaning of bearings and governor, instal- 
lation of filter unit, circulation of clean- 
ing solvent, and displacement of cleaning 
oil with new lubricating oil are steps 
which are covered brifly but clearly. Shell 
Oil Company, Inc. 
61 Steam Engines—Bulletin No. 306; 
Engineering data: tabular material, 
descriptions; 8 pages. Troy Engine & Ma- 
chine Co. 
62 Generating Sets—Bulletin No. 108; 
General description, typical installa- 
tions, engineering data tables, details of 
construction, completely illustrated; 24 
pages. Troy Engine & Machine Co. 
63 Stationary Diesel Engines—Depend- 
ability, adaptability of Diesel power 
described and applications pointed out. Its 
economical and simple design is stressed. 
Advantages of company’s equipment 
brought out; exceptionally well illustrated; 
24 pages. Enterprise Engine and Foundry 


ELECTRICAL 


Oil Circuit Breaker—Bulletin 71B- 

6421 describes Unitop oil circuit 
breaker; ratings from 15 to 46 kv. 500.900 
to 1,500,000 kva interrupting capacity. Well 
iNustrated. Aljlis-Chalmers Mfg Co. 
65 Generating. Substation Equipment— 

Bulletin 25B6150 titled ‘“‘More Power 
to U.S.A.” 32 pages: sketches coverage of 
the company’s equipment from hydro and 
steam turbines to switchgear and _ circuit 
breakers. Unusually well illustrated. Allls- 
Chalmers Mfg. Co. 


AUXILIARIES, ACCESSORIES 


66 Strainers and Separators—Bulletin 
46-50; describes complete line of com- 
pany’s strainers and separators. Dimen- 
sioned drawings and photographs; tables 
of sizes and complete description of 4p- 
plications, operation and design; 16 pages. 
American District Steam Co. ; 
67 Atomizing Deaerators—Bulletin 4160; 
3 color drawing illustrates descrip- 
tion of principle of operation. Advantages 
of deaerators are described and illustrated; 
marine deaerators also covered; 20 pages. 
Cochrane Corp. 
68 Condensate Return System—Descrip- 
tion of operation and possible sav- 
ings accompanied by line diagram and = 
scription of how ‘‘Jet-Loop” works; typical 
installation pictured and described. Draw 
ings and text show proven results from 
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experience of users. 2 page spread of draw- 
ings and table of dimensions; 16 pages. 
Cochrane Corp. 
69 Low Pressure Evaporators—D escrip- 
tion of L. P. evaporators; types of 
evaporator plants, listing of advantages of 
L. P. submerged tube evaporators. Line 
diagrams illustrate principles brought out 
in descriptions. Typical installations are 
considered and analyzed; 12 pages. Con- 
denser Service and Engineering Co., Inc. 
70 Power and Industrial Equipment— 
Bulletin Q-12; describes and illus- 
trates company’s equipment for power and 
industrial use—steam turbines, motors, 
generators, feedwater heaters, turbo-charg- 


ers, steam jet ejectors, centrifugal blowers. 


Exceptionally well illustrated; 20 pages. 
Elliott Co. 
71 Heat Exchanger—This new bulletin 
describes the company’s Twin G-Fin 
Section; Bulletin 1614; section character- 
ized as universal heat exchanger. Bulletin 
tabulates 21 features and corresponding 
advantages, describes design and construc- 
tion. Installation views shown, field re- 


ports included; 16 pages. The Griscom- 
Russell Co. 
72 Evaporators—Bulletin 364 describes, 
illustrates exporators for various ca- 
pacities and pressures; contains sections of 
special interest to plant engineers and 
executives; includes explanation of func- 
tions of evaporators, benefits obtained by 


their use; different types of evaporating 


systems and their association with plant 
balance. 26 pages. The Griscom-Russell 
Co. 
7 Soot Blowers—Bulletin F45; soot 
blowers in general are described. 
Description and operation of units, mate- 
rials and specifications and other pertinent 
information is presented; tables of steam 
consumption, boiler efficienay, fuel saving 


chart; boiler cross-sections with blower lo- 


cations indicated thereon and installation 
drawings and data are included; 10 pages. 
Marion Machine, Foundry & Supply Co. 
74 Water Heater Capacity Ratings—14 
tables are included in this ratings 
booklet showing capacity ratings per hour 
for temperature rises of from 20 deg (50 to 





BITUPLASTIC 


REG U S PAT. OFF 


A KOPPERS PROTECTIVE COATING 


USE BITUPLASTIC* FOR VAPOR SEALING 


SURFACES EXPOSED 





ONE COAT 
THIS THICK 


TWO COATS 
THIS THICK 





THREE COATS 
THIS THICK 


EACH COAT OF KOPPERS 


BITUPLASTIC 


EQUALS 5 COATS OF PAINT 
Bituplastic is not paint 
i718... 


¥ a highly refined, easily work- 
able coal tar base coating 


¥ applied cold with brush or 
standard spray 


Va complete vapor seal 
v fire retardant 


Vv impervious to temperatures of 
-50° F to +500° F 


Vv applicable to damp surfaces 
Vv virtually odorless and tasteless 


Vv quick drying (usually a matter 
of minutes) 











TO CORROSION... 


THE BASE IS TOUGH... 


a time proved seal against corrosion 
... refined coal tar—as a stable dis- 
persion in water—forms a thick plas- 
tic coating for the protection of 
metal, concrete or masonry surfaces. 


AND THE COAT IS THICK... 


Bituplastic covers heavily; %4’’ to a 
coat, or about 5 times the thickness 
of ordinary paint. Successive appli- 
cations can provide a seamless, non- 
porous sheath up to 4.6” in thickness, 
completely resistant to most corro- 
sive conditions. 


*Reg. U. S. Pat. Of. 


USE A BRUSH... OR STANDARD SPRAY 


Suggestions for use, 
rate of coverage and 
other data are in a 
new Bulletin on Bitu- 
plastic. Ask your dis- 
tributor or address... 


KOPPERS COMPANY, INC. 


WAILES DOVE-HERMISTON DEPARTMENT 


WESTFIELD, NEW JERSEY 





70 deg) up to and including ratings for a 
150 F temperature rise (50 to 200 F). Table 
No. 15 presents the rate of flow of steam 
through pipes with steam from an initia} 
gage pressure of one pound up to 150 psj 
Marion Machine, Foundry and Supply Co, 
75 HP Extraction Heater—Bulletin M-392 
describes and illustrates the com- 
pany’s patented high pressures closure 
Multilok. The features and advantages of 
the closure as compared to other types of 
construction are fully described in this 
8 page bulletin. The Lummus Co. 
76 Coal Weighing Scales—Description; 
outstanding features, specitications 
line drawings, photos; 4 pages. Beaumont 
Birch Co. 
77 Rack and Pinion Gates for Coal ang 
Ashes—Ball-bearing, dust-tight fea- 
tures; photos, specifications, drawings 
tables of dimensions; 4 pages. Beaumont 
Birch Co. 
78 Steam Specialties—Collection of fold- 
ers; steam trap, air trap, reduc 
valves, Classes E, B and H pump governors 
automatic boiler feedwater controller; parts 
and units list prices; descriptions; illus. 
trations; tables of capacities. The C, £, 
Squires Co. 
79 Deaeration—Data book; No. N-15 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular 
drawing and chart material presented; 
well illustrated; 20 pages. Elliott Co. 
80 How to Choose a Steam Trap—Trap 
selection, trap rating, trap capacity 
factors, individual trapping, determining 
lift; traps tor unit heaters, pipe coils, fan 
system heating surfaces, steam jacketed 
kettles, autoclaves, laundry equipment, 
paper makers, etc.; installation, operation, 
maintenance, instructions; specifications 
and capacities, corrosive service; 42 pages. 
The V. D. Anderson Co. 


WATER TREATMENT 


81 Index for Calcium Carbonate—Re- 

print of paper by John W. Ryznar; 
tables and charts; 
Aluminate Corp. 


82 Boiler Feedwater Q & A—Bulletin 
30; 102 questions and answers on 
various problems of boiler feedwater; 16 
pages. National Aluminate Corp. 
83 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
84 Water Conditioning Service—‘‘The 6 
Fundamentals of Betz Water Condi- 
tioning Service’ illustrates and describes 
how this company extends a supervisory 
service for boiler water conditioning. Book- 
let shows complete operation of these 6 
steps; 16 pages. W. H. & L. D. Betz. 
Water Softener—Bulletin 607; benefits 
and economies of soft water; typical 
applications; how it works; types; design 
and features; backwash and brine rinse 
regulators; how to modernize present soft- 
ener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 
86 Softener Handbook—Manuel, semi 
and full-automatic zeolite water 
softeners are covered in Bulletin 315. Water 
softener plant is discussed in the first 
section and operating cycles and plant 
supervision is next considered. The third 
section is “Selecting Manual or Automatic 
Equipment”; this is accompanied by 4 
table of comparison data. Graver Tank & 
Mfg. Co., Inc. 
87 Sludge Reactivator—Illustrated book- 
let, 8 pages, fully explains the prin- 
ciple of upward sludge filtration and de- 
scribes its adaptability to industrial and 
municipal water supplies. Charts, flow 
diagrams and cut-away drawings show 
clearly how equipment softens and clarifies 
raw water, materially reduces reaction time 
and provides, in many cases, a water that 
is suitable for process work without fur- 
ther treatment. Graver Tank & Mfg. Co. 
Inc. 
88 Hot Process Water Treatment—Form 
326 is a case study bulletin; covers 
results of an installation of the companys 
hot process equipment at Kankakee Ord- 
nance Plant. System was designed to pro- 
vide 60,000 gph of properly conditioned 
water, free from hardness, scale forming 
minerals and corrosive gases. Graver Tank 
& Mfg. Co., Inc. 
89 Water Treatment—Control of Foul- 
ing Organisms in Fresh and os 
Water, by John G. Dobson. Life history mi 
these organisms; method of control. Wal- 
lace & Tiernan Products, Inc. 


Industrial Water Treatment—Micto- 
90 biological Control of and Through 


16 pages. National 
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Get the economy of a Bros Travl-Spred 


peration Stoker with spreader feed and a 
S mon traveling grate. A wide range of avail- 


able fuels . . . easier maintenance . . 
T low cost operation . . . fast, efficient 


nate—Re- steam production . . . all these ad- 
Nacional vantages stem from the combination 


— of uniform fuel distribution and con- 
—Bulletin ° ° P 

swers on tinuous ash discharge. Larger instal- 
nn ae lations, formerly beyond practical 


so limits of the spreader stoker and 
ion, Stef- chain grate, can now have all their 
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sania advantages. In therevolutionary new 


—The 6 n ° 
Ge Travl-Spred Stoker, Bros engineers 


_ esc selected tuyere type grates, zoned 
ng. Book. burning areas and hydraulic drive 
aa for a compact unit readily adaptable 


; to new or existing boiler rooms. 
si design Find out how Bros fits into your 
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315. Water 

the first 
und = 
Fe des The Travl-Spred Stoker at the right was 
led. by ‘ recently installed in the municipal power 
ea plant at Springfield, Minnesota. The 
ated book- installation includes a Bros 3-drum 
Ry watertube boiler with 35,000 lb. steam, 
strial and 450 lb. pressure, 750° total steam tem- 
arts, Ba perature. The Travl-Spred Stoker uses 
na clarifies 14’9” shaft center, two 4’ sections in the 
ction = grate and incorporates two Bros Model 
Tout fur 24 spreader type stokers. 
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Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct quality of proper sterilization. Wallace 
and Tiernan Products, Inc. 
91 Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important consideration 
in chemical treatment of cooling water 
circuits. Wallace & Tiernan Products, Inc. 
92 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives data 
on use of chlorine for elimination of am- 
monia from boiler feed water. Wallace & 
Tiernan Products, Inc. 
93 Clarifying and Softening Water— 
Eight-page catalog ‘“‘Reactivator for 
Clarifying and Softening Water by Upward 
Sludge Filtration.” First part of the 
booklet tells how the reactivator works 
and how the sludge blanket is kept in 
control so as not to flow out with the 
clarified water. Line diagrams illustrate 
the principle of operation. Graver Tank 
& Mfg. Co., Inc. 
94 Feed Water Treatment—This four- 
page folder tells how the company’s 
engineering applied to boiler feed water 


problems can result in savings. It tells of 
the different procedures and presents dia- 
grams of equipment arrangement. Typical 
installations in dairy, cosmetic, aircraft, 
laundry, and other plants are pictured. 
Illinois Water Treatment Co. : 
95 Chemical Feeding and Proportioning 
—Bulletins 1100 and 1713A; use of 
adjustable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
flan and sectional diagrams; descriptions; 
photos: general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page de- 
scription of method of automatic inter- 
mittent feed of conditioning chemicals 
direct to the boilers; 20 pages. Propor- 
tioneers, Inc. x 
96 Automatic Proportioning—Bulletin 
1200, 28 pages. Handy reference book 
containing wealth of information on auto- 
matic flow responsive equipment and 
methods in continuous process operation. 
Photos of equipment and installation are 
supplemented by many flow diagrams and 
detail drawings. Complicated subject made 
exceptionally clear and understandable 








No Single 


Taylor Comparators pro- 
vide new simplicity, speed 
and accuracy in determina- 
tions of pH, high and low 
phosphates, poly phos- 
phates, nitrate, silica, 
total iron, ete. Handling 
of fragile Nessler stand- 
ards is eliminated-—Taylor 
Liquid Color Standards 
are enclosed in plastic 
slides—carry an unlimited 
guarantee against fading. 


Sets are light in weight, 


ment. 





Standards 
to Handle 


WHEN YOU TEST BOILER WATER WITH 


Taylor Comparators 


durable, portable. Many slides can be used with same base 
. . giving you economy along with the many other advan- 
tages of Taylor Comparators. 


FREE BOOKLET 


This valuable booklet contains informa- 
tion of value to all men concerned with 
boiler maintenance. 
practice and recommendations — gives 
details of Taylor methods and equip- 


Ask your dealer for a free copy or 


W. A. TAYLOR “cz: 


Explains theory, 


write direct. 


AND 





7301 YORK RD. « BALTIMORE-4, MD. 





by careful arrangement and_ two-color 
diagrams. Proportioneers, Inc. 
97 Chemical Proportioning Equipment— 
Bulletin 1714 covers chemical propor. 
tioning equipment for sea-going service, 
Two units—for high or low pressure—are 
described fully. Tabular material assists in 
the description. Proportioneers, Inc. 
8 Water Conditioning Instruction 
Booklet—Bulletin 28X6385 was writ. 
ten especially for guidance of power plant 
operators. It touches upon importance 
ot feedwater control, care of testing equip- 
ment, obtaining samples, test procedures, 
Handy reference tables given as aid to 
reporting results. Allis-Chalmers Mfg. Co, 
og Complete Water Conditioning Service 
—This four-page bulletin describes 
this company’s complete water condition. 
ing service—analysis, design fabrication, 
installation and maintenance of water 
treating equipment. Typical installations 
are pictured and brief sketches of the men 
behind the service are given. Graver Tank 
Mfg. Co., Inc. 


COATINGS, TREATMENT 


100 Protective Coatings—4 page folder 
844-246 describes Bitumastic Hi-Heat 
Gray, a specialized industrial protective 
coating which is said to resist corrosion 
and temperature up to 1200 F. The folder 
is in 2 colors and contains several photo- 
graphs of equipment on which Bitumastic 
has been applied. It also gives a list of 
uses for the material and a chart giving its 
| geass Wailes Dove-Hermiston 
orp. 
10 Fuel Oil Traatment—A 4-page bul- 
letin, telling about the company’s 
treatment for fuel oil called “‘No Sludge.” 
Advantages of using the treatment such 
as stepping up efficiency and reducing 
operating costs are explained. A list of 
dosages and applications is also given. 
A free test offer of the treatment is ex- 
plained on the first page of the bulletin. 
Dominion Chemical Co., Inc. 
102 Flue Cleaner—The company’s soot 
and fire scale removing compound 
is described in this six-page folder. Results 
obtained from the use of this compound 
are described in the first part of the 
folder and then a list of the things which 
the company guarantees the material will 
accomplish are listed. Tables of dosage 
are presented and another table shows 
losses due to soot and fire scale. Dominion 
Chemical Co., Inc. 
10. Boiler Rust Treatment—This four- 
page bulletin describes the company’s 
“Rustoff’’ chemical which is said to “build 
resistance to rust and scale corroded and 
congested pipes.” The bulletin tells how 
the treatment works and what results may 
be expected from its use. A brief descrip- 
tion of the company’s service department 
is included. Dominion Chemical Co., Inc. 
1 Fuel Oil Treatment—Several bulle- 
tins have recently been announced 
by this company describing completely the 
application and effect of its fuel oil treat- 
ment compound and Diesel engine sol- 
vents. Wilcolene Mfg. Co. 


HEATING, COOLING 


105 Cooling, Heating, Air Conditioning— 
Collection of bulletins; installation, 
design, construction data, capacity ranges, 
condensed physical data, numerous photos 
of installations, full page color diagrams of 
flow of air, compressed air, water, water 
spray, etc. Niagara Blower Co. 


INSULATION 


106 Industrial Insulations—Block, blanket 
insulations; pipe covering; new pres- 
sure coverings; insulating cement; felt; 
Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, applica: 
tions, preparation; charts; photos; lis! 
prices; 26 —- Baldwin-Hill Co. 
10 Insulating Cement—Ease of applica- 
tion, efficiency; ease of maintenance 
application recommendations; heat_ loss 
calculations, 4 pages. Baldwin-Hill Co. 


STOKERS 


108 Air-Cooled Stoker—Catalog R-A; fea- 
tures of construction; how timing 
device works; installation drawings, ash 
discharge, air cooling features; features of 
front end driving mechanism; engineering 
data tables; 20 tables. American Engineer- 
ine Co. : 
109 Water-Cooled Stoker—Catalog W; 

drawings of installations; features, 
furnace views; 8 pages. American Engl- 
neering Co. : 
110 Spreader Stoker—Installation views; 

features of various parts; cross-sec- 
tional view of furnace with installation, 
listed features; 8 pages. American Engl- 
neering Co. 
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Reliance helps you to comply 
with latest Toleel Mm ackel el Koni telat: 


|_| New operating chain handles 
for gage valves give sure 
wide to valve position 


Furnished on all future 
shipments from factory 
—available at nominal 
cost to present users. 


Now you can comply with the latest water gage regulation 
drafted for your protection To further promote the safety of your 
boiler operation, you are required to use some means of indicating 
the position of water gage valves—whether open or closed. This 
applies to all gages whose lower valve is more than 7 feet above the 
floor or platform. You'll find the regulation on the A. S. M. E. pink 


addenda sheet covering Par. P-292 of the Power Boiler Code. with all shipments of chain 
operated water gages and 


The new “open” and ‘‘closed”’ 


operating handles designed 
by Reliance are now included 


Your gage valves should be open at all times, unless closed temporarily 
for cleaning or repairs. Complete protection against water level 
accidents can only be exercised when your operators have a constantly 
visible check on one or more gages for each boiler. Reliance has 
promptly provided these new operating chain handles to identify 
closing and opening chains. When correct length chains are properly 
installed, the ‘ ‘open” handle should hang lower than the “closed” 

handle when valve is in open position. 


water columns with gage 
equipment. Present Reliance 
users can obtain the handles 
from the factory at 50 cents 
per pair, postpaid in U.S.A. 
and Canada. 











THE RELIANCE GAUGE COLUMN CO. + 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 
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Repair with 
STONTITE! 


Whether you want to re- 
pair a dam, pit, tunnel or 
basement you'll obtain 
most effective results with 
STONHARD STONTITE. 


STONTITE is sold 
on a “Satisfaction or no 
charge” basis. For more 
information, write or re- 
turn the coupon. 


Send for New 
Free 48-Page Booklet 


oven THE Spc | This valuable 

Rough } guide to bet- 

% aes | ter building 

wae, =6maintenance 

: is packed with 

| facts about 

| the repair of 

walls, floors, 

| and roofs. 

It’s yours for 

the asking, 

| return the 
coupon. 


STONHARD 


Building Maintenance 
Materials 
Serving Industry Since 1922 


810 Terminal Commerce Bldg. 
Philadelphia 8, Pa. 


STONHARD COMPANY Vy 

810 Terminal Commerce Bl ~ 

Philadelphia 8, Pa. o 
At no oblig ation 


f the ne “ \ ' Cp rad 
of tl e new V Sports 
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111 Pneumatic Spreader Stoker—Three- 
fold booklet on the inner pages of 
which there are 30 spirally-bound vertical 
pages which fold back to tell the story of 
the stoker, installation, features, construc- 
principies, eugineering, types and 
models, typical instaliations; well illus- 
trated; 33 pages. Iron Fireman Mfg. Co. 
112 Poweram Stoker—Bulletin 7121; es- 
sentiais of successtul stoker; fuel 
control, fuel conveying, tan capacity, con- 
trois, installation; illustrations; 18 pages. 
Iron Fireman Mfg. Co 
113 Coat ieteneuce Bulletin—Bulletin 8, 
Underteed Stoker Firing, Bulletin 
covers factors involved in selection ot 
multiple retort stokers, principles, design 
data and drawings of typical installations; 
o pages. Fairmont Coal Bureau. 
114 Stoker Firing Operation—Single Re- 
tort Underfeed Stoker Firing is the 
subject of Bulletin Number 9 issued by 
this Bureau. It is a complete analysis 
of the advantages of the single retort 
stoker in the smaller plants. Types of this 
stoker are described and principles of 
operation are outlined. Fairmont Coal 


Bureau. 
OIL, GAS BURNERS 


115 Wide Range Oil Burning System— 
Bulletin 1u9; How the system oper- 
ates; control, drawings; 4 pages. Peabody 
Engineering Corp. 
116 Oil Burners—Bulletin 108; Two types 
of oil burners, A and H; air registers, 
oil atomizers, drawings; 4 pages. Peabody 
Engineering Corp. 
117 Gas Burners—Bulletin 203; descrip- 
tion of A and H gas burners; cross- 
sectional diagram; photos of atomizers; 4 
pages. Peabody Engineering Corp. 


OIL, LUBRICATION 


1 1 8 Lubrication Recommendations—Spe- 
cial oils for Diesels and heavy-duty 
gasoline engines; facts about oil; tables 
of recommended oils for various models; 
18 pages. Standard Oil Company of Cali- 
fornia. 
119 Cutting Fluids—Facts about cutting 
fluids; machine tool operations; 
fundamentals of cutting; how to apply; 
metallic cutting tools; tabular material; 
shop practices; 50 pages. Standard Oil 
Company of California. 
120 Diesel Operation—Relation of fuels 
and lubricants to the operating effi- 
ciency of the diesel engine; diesel tunda- 
mentals; maintenance; lubrication and 
fuels; supercharging; selection and classi- 
fication of fuels; fuel injection mainte- 
nance; improving cleanliness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
121 Engineers Report on Oil—Engine 
tests, laboratory tests, effects on en- 
gines, bearing corrosion, actual service 
data, filter clogging, service experience; well 
illustrated with photos and charts; 42 
pages. Standard Oil Company of Cali- 
fornia. 
122 Lubricants Service Handbook—28 
pages in this booklet on lubricants 
and their application. The development of 
the lubricant, its features and advantages 
and the manner in which it meets vari- 
ous operating conditions take up the fore 
part of the booklet. “Recommendations” 
section where the manufacturer tells just 
what grease or oil should be used accord- 
ing to speeds, temperatures, pressures and 
general service — is given. Fiske 
Brothers Refining 
123 Oil Products for Industry—Cutting 
oil, processing oils, general lubri- 
cants, refrigeration oils, Diesel oils, sol- 
vents, greases and waxes are among the 
petroleum products for industry which are 
described in this four-page folder. The 
various grades of each oil are analyzed and 
the reasons why they are fitted to each 
particular job are given. Sun Oil Co. 
124 Lubricania—The hundreds of special- 
ized lubricants in use today are 
identified by certain commonly used tests 
and terms which describe their physical 
characteristics. In this dictionary of terms, 
tests and values, the company has high- 
lighted the most important of these. Tide 
Water Associated Oil Co. 


POWER TRANSMISSION 


125 Speed Reduction, Increase Gear—Bul- 
letin S-130; description; gear cases; 
gear and pinion; bearings; lubrication; 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 
12 V-Belt Drive Guide—Bulletin B6051F; 
guide to company’s complete line of 
V-belt drives. Contents include types and 
sizes. V-belt prices, how to figure drives, 
belt selector charts and tables and similar 
engineering information. Well illustrated; 
12 pages. Allis-Chalmers Mfg. Co. 
127 Flexible Couplings—Bulletin 87; 2 
pages of drawings and tables of rat- 
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MR. CHIEF ENGINEER: 


Then remember this FACT: 


The telescopic action of the 
COMBINATION Pump Valve 
plus the Sta-Rite Disc, which 
prevents cupping, guarantees 
a quick-acting, quick-closing, 
tight-fitting valve at all times— 
which means complete pump 
capacity. Ask for descriptive 


folder. 


COMBINATION 
Non-Slip Pump 
Valves Match the 
Fine Performance 
of COMBINATION 
Silent Check 
Valves. 


COMBINATION 
PUMP VALVE C0. 


846 Wiota St. Philadelphia 4, Pe 
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COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared by Bridgeport Brass Company 


Headquarters for BRASS, BRONZE, and COPPER 
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Increasing Condenser Tube Life 
Through Close Cooperation 
With Bridgeport Laboratory 





The desirability of close cooperation 
between condenser tube users, builders of 
equipment, consultants and manufactur- 
ers of tubing is generally recognized. How- 
ever, when trying to help the power plant 
operator obtain more satisfactory service 
and longer life from his condenser tubing 
we must work together and pool our ex- 
periences and information. The more in- 
formation available the more satisfactory 
will be the outcome. 


Information Required 


Information about operation proce- 
dures, composition of the cooling water, 
temperatures, velocities of water and 
steam, pressures and other factors is neces- 
sary to determine the alloy which will 
give the longest life under existing con- 
ditions, If tubes are failing prematurely a 
change in operating conditions may be 
advisable. 

Our laboratory is constantly receiving 
samples of tubing with the object of de- 
termining: (1) how condenser tube life 
can be increased and (2) to learn how 
certain alloys are standing up under vary- 
ing conditions of service. 


Importance of Proper Sampling 

There are many reasons why it is de- 
sirable to use full length samples. The 
primary reason is that the extent of cor- 
tosion may vary considerably along the 


a 





entire length of the tube. Examination of 
any one spot will not give a true picture. 
A minimum of two full length tubes 
should be carefully identified and removed 
from the condenser or heat exchanger. 
One tube should be taken from that por- 
tion which gives the most trouble and the 
other from that which gives the least. 
Otherwise, submit a sample of the worst 
and the best tube. It is important that 
the full length sample of tubing be clearly 
marked to indicate which is the top and 
bottom as the tubing was used. Also the 
inlet and outlet ends should be suitably 
identified. It is necessary to cut the tubing 
into sections for convenient mailing. We 
prefer about 2 ft. lengths, with each 
length numbered consecutively from the 
inlet end to outlet end so that the tubing 
may be accurately reassembled in our 
laboratory. 


Pertinent Data 


The following information should be 
furnished with samples properly taken 
and marked for identification. Most of the 
information required can be obtained from 
the records kept by the operating engineer. 


1. Length of time sample tube has been 
in service. 
2. History of tube performance in this 
condenser and adjacent ones. 
. Type of condenser. 


Tubing an 8000 sq. ft. surface condenser. Courtesy: Allis-Chalmers Mfg. Co. 


BRIDGEPORT BRASS 


BRIDGEPORT BRASS 


COMPANY, 


BRIDGEPORT 2, CONN. 


. Temperatures, velocities, and pres- 
sure. 

. Elevation of condenser in relation 
to intake. 


. Operating schedule. 

. Frequency of cleaning and type of 
debris found. 

. Evidence and nature of pollution, if 
any. 

. Location of condenser and nature of 
cooling water, 


. Composition of cooling water. 


Water Analysis Important 


Experience has shown that the most 
difficult information to be obtained is a 
representative water analysis because of 
seasonal variations. This is further com- 
plicated by the fact that the presence of 
industrial wastes, sewerage, debris, etc. 
does not appear in the typical water analy- 
sis. It is therefore important to know the 
seasons when the samples for analysis 
were taken and something about the na- 
ture of the pollution, if any. It is well 
established that the composition of the 
cooling water has a most important bear- 
ing on condenser tube life. 


Corrosion Data Available 


Bridgeport is maintaining an extensive 
program of corrosion research, consisting 
of lcL oratory work, field and service tests. 
The purpose of this program is to help 
users get the most satisfactory service 
from their condenser and heat exchanger 
tubes. Our laboratory welcomes the op- 
portunity of cooperating closely with 
power plant and marine engineers, con- 
denser builders and consulting engineers. 
Our experience in the field of corrosion is 
available through the nearest Bridgeport 
office. 


Condenser Tube Manual 


Write for your copy of Bridgeport’s 
112-page Condenser Tube Manual con- 
taining up-to-date information about con- 
denser tubes, methods of installing, and 
complete information about increasing 
condenser tube life. 








Back Issues Available 


We will be glad to send you back issues 
of the Marine & Power Edition of the 
Copper Alloy Bulletin. You can keep a 
file of these articles, which contain im- 
portant information about condenser 
and heat exchanger tubing, corrosion 
research, tube installation, and methods 
for securing longer tube life. Just write 
to our Main Office at 30 Grand Street, 
Bridgeport 2, Conn., if you wish to be 
put on our mailing list. 











° ESTABLISHED 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, Indiana « In Canada: Noranda Copper and Brass Limited, Montreal! 
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TRANSIENT STABILITY 
Vol. Il of 


POWER SYSTEM 
STABILITY 


By SELDEN B. CRARY 


Central Station Engineering Divisions, 
General Electric Company. 
Schenectady, N. Y. 


This is a practical book for engi- 
neers who want to understand the 
subject of power system stability 
fully in order to solve their over- 
all system problems, cut costs, and 
improve reliability. 


TRANSIENT STABILITY dis- 
cusses such factors affecting per- 
formance as: occurrence, type and 
location of short circuits; the re- 
sponse of the system to sudJcn 
changes in voltage and current; 
speed of circuit breakers and re- 
lays; and the response of the ex- 
citation systems and governors of 
the synchronous machines. Mr. 
Crary also describes the system and 
machine torque-angle characteris- 
tics in detail. 
Contents include: 
Fundamental Concepts for Transient 
Analysis 
Synchronous Machine Torque-Angie 
Characteristics 
System Torque-Angle Characteristics 
Two-Machine Stability 
Multi-Machine Problem 
Generator Characteristics—Methods of 
Analysis 
Generator Stability Characteristics 
High-Speed Reclosing Circuit Breakers 
System Design 
Over-All Stability 
1947—342 Pages—$6. 
aE EE ES ae 
FREE EXAMINATIOM 
IJoHN WILEY & SONS? INC. ‘ 
440 Fourth Ave., New York 16, N. Y. 
Please send me, for tet days’ FREE EXAMI- 
NATION, a copy of Crary’s TRANSIENT 
STABILITY. If,*l desire to keep the book, 


1 will remit ,$6.09, plus postage; otherwise 
' will return the ,book postpaid. 












PPE 10-47 | 
Name. .2s ., ‘is aeaisinlsts sae 
Addregit.. >. . cota sah ees | 
City se: - DRY dxsuexeunns 
Emp) LT ee OT a 


Offer not valid outside U. S.) 
= = = es = 





ings for company’s flexible couplings. In- 
stallations are shown and features of the 
various types are discussed; 20 pages. John 


Waldron Corp. 
VALVES 
1 28 Regulating Valve—Bulletin 1-A; valve 
data book, description, dimensions 
and lists of parts; installations, 
rated capacities; Atlas 
Valve Co. 
129 Pressure Regulator—Bulletin 1-B; de- 
scription, installation, operation; list 
prices; sectional and installation views; 
parts lists; 8 pages. Atlas Valve Co. 
130 Pressure Reducing Valve—Bulletin 
1-C; sectional drawings, list prices, 
dimensions and weights; operation and 
adjustment; capacities for steam and air; 
12 pages. Atlas Valve Co. 
13 General Service Valve—Bulletin 
E-150; valves for blow-off; fire pro- 
tection, soot blower lines, acids, process 
etc.; description; exploded views; features; 
dimensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 
Valve Co. 
13 Valve—Bulletin E-100; for boiler 
room service; photos, descriptions, 
parts; features; pressure rating indexes; 
size, shipping weight and price tables; 
ordering information; 30 pages. Everlast- 
ing Valve Co. 
133 Multiport Relief Valve—Bulletin 4150; 
complete description of valves and 
operating characteristics, photographs of 
typical installations. Engineering data in- 
cludes sizing information tables, nomen- 
clature, installation and operation, list of 
prices of accessories, dimensioned draw- 
ings and tables of dimensions; 28 pages. 
Cochrane Corp. 
134 Diaphragm Motor Valves—24 pages. 
Covers Why and How of unit’s de- 
sign. Materials specifications given as are 
two pages of engineering information and 
charts. Kieley & Mueller Inc. 


MAINTENANCE 


135 71 Maintenance Jobs—This guide tells 
how better to perform commonly 
occuring power plant maintenance and 
cleaning operations. Illustrated manual 
gives specific material and method recom- 
mendations for handling cleaning, degreas- 
ing, descaling, derusting, paint stripping, 
etc. Booklet is completely indexed and 
reference is made by colored type strips on 
edge of the pages; 22 pages. Oakite Prod- 
ucts, Inc. 
1 36 Protecting Metal—High heat resistant 
coatings for protecting metal sur- 
faces in power and processing equipment 
are covered in 4 page bulletin. Brief de- 
scription of properties of coatings are 
given. The Dampney Co. of America. 
137 Condenser Tube Inserts—Description 
of Flowrites; illustrated, accompanied 
by report of tests on Flowrites made by 
M.I.T. Tables and charts of test results 
are presented; description of how to install 
inserts given; 8 pages. Condenser Service 
& Engineering Co., Inc. 


CONTROLS, METERS 


typical 
prices; 52 pages. 


} 138 Damper Regulators—Bulletin 4-A; for 


low pressure heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co. 
139 Thermostats and Relays—Bulletin T, 
a@ 12 page catalog presents significant 
information on this company’s mercurial 
thermostats and adustable thermoregu- 
lators. Also included is complete data on 
relays, designed as companion instruments 
to the above mentioned. Complete de- 
scriptions of the instruments are included 
and the bulletin is well illustrated. Preci- 
sion Thermometer & Instrument Co. 
140 Recording Flow Meter—Bulletin 349; 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, tables of capacity; 
photos; 8 pages. Builders-Providence, Inc. 
1 41 Propeller-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materials of con- 
struction; features; table of capacity, 
shipping weights; specifications, drawings; 
4 pages. Builders-Providence, Inc. 
142 Centralized Combustion Control— 
Bulletin 43-605; application to vari- 
ous types fuels and burning equipment; 
controller, measuring elements, pilot de- 
bea power unit, etc.; 24 pages. The Hays 
orp. 
1 43 Combustion Meters—Bulletin 44-550; 
reasons why it is accurate, depend- 
able, simple, rugged, easy to install, easy 
to maintain, speedy, easy to understand; 
well illustrated by explanatory diagrams; 
16 pages. The Hays Corp. 
1 Feedwater Textbook—'‘Mechanical 
Feedwater Regulation for Boilers” by 
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ON 


Equipment 
Clean! 


OU can easily keep 

power plant equipment 
new looking with OAKITE 
RENOVATOR — specially 
designed to bring out the 
factory - new - like gloss of 
your equipment’s painted 
surfaces, this widely used 
material cleans safely and 
thoroughly. 


Easy to Use 


Simply make up a solu- 
tion of OAKITE RENO- 
VATOR (approximately 1 
part to 5 parts water) and 
then wipe surfaces with 
solution - moistened cloth. 
Grease, oil, dirt and other 
accumulations are quickly 
removed from equipment 
surfaces. 


Send for FREE Data 


Further details about this low-cost 
paint reviving job are yours free in 
the Oakite “71” Digest. This help- 
ful collection of cleaning data also 
outlines 70 other maintenance clean- 
ing jobs that you can simplify with 
Oakite materials and methods. Send 
on letterhead for your free copy, 
today. 


















OAKITE PRODUCTS, INC. 
18C Thames Street, NEW YORK 6, N.Y. 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 










Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 




















onda 


TUBE CLEANERS 
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IDEALLY SUITED 
FOR EQUIPMENT 
OPERATING AT A 
MINUS PRESSURE 





PRINCO’S 
PERFECTED 
DESIGN 





Avoids Mercury Column Contamina- 
tion — Dual protection of a condensation 
trap and special reservoir construction 
keeps mercury column free from dirt, air, 
moisture or other contaminating elements. 


Prevents Air Entrapment — No inac- 
curacies from air bubbles in the gauge 
tube. PRINCO design keeps air ouf, 


mercury in. 


Eliminates Barometric Pressure Cor- 
rections —PRINCO Absolute Pressure 
Gauge is direct reading. After initial cali- 
bration at the factory no further compensa- 
tion for atmospheric pressure is necessary. 


PRINCO’S INDIVIDUALLY 
CALIBRATED SCALES 


Assure maximum accuracy. Every scale 
is individually calibrated by a skilled instru- 
ment maker by comparison with a specially 
designed high precision standard gauge. 
The Scale of the PRINCO Absolute Pres- 
sure Gauge covers a range of 18" to 30" 
of vacuum in terms of mercury column, or 
inversely, 0" to 12" of absolute pressure 
(in terms of mercury), or 0 to 6 p.s.i. ab- 
solute pressure. Gauges can be supplied 
with a combination of any two scales of 
the three. 

PRINCO Absolute Pressure Gauges are 
ideally adapted for almost any equipment 
operating at a minus pressure, such as tur- 
bine condensers or exhaust hoods and other 
condensing and evacuating equipment. 
Send complete specifications with your 
order, or write for Bulletin "D" for prices 
and additional information. 


| ION 
p RI N co COMPANY 


PRECISION INSTRUMENTS FOR INDUSTRY 








1402 Brandywine Street, Philadelphia 30, Pa, 
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Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avall- 
able; differential pressure control; feed 
pump control; lustrations, diagrams, 
chaits; 36 pages. Northern Equipment Co. 
1 45 Engineering Monographs — Series of 

eight on automatic combustion con- 
trol. 1. How Close Can Steam Pressure Be 
Controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapting 
to Spreader Type Stokers. 5. Adapting to 
Chain or Traveling Grate Stokers. 6. Adapt- 
ing to the Characteristics of Pulverizers. 
7. Adapting to the Characteristics of Oil 
Burners. 8. Adapting to the Characteristics 
of Gas Burners; total 37 pages. The Hays 


Corp. 
146 Draft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 
pressures, differentials, temperatures; pres- 
sure-draft tables; description of equip- 
ment; differential units, Bourdon tube 
units, pointer gages, etc.; 20 pages. The 
Hays Corp. 
1 47 Draft—Bulletin 46-472; what draft is; 
where it is found; how it is meas- 
ured; what the draft gage tells, where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. The Hays Corp. 
1 Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burrettes—classifications and uses (table); 
what flue gas analysis tells us; 16 pages. 
The Hays Corp. 
149 Indicating, Control Systems — What 
they are, what they can do; Bulletin 
14B6641. Description of how transmitter, 
receiver and indicator of systems are con- 
structed, how they work, their advantages 
and specifications. Illustrated with photo- 
graphs, diagrams, charts; 12 pages. Allis- 
Chalmers Mfg. Co. 
150 Water Gages— Condensed catalog, 
Bulletin E, of company’s complete 
line of water gages. Each model illustrated 
and accompanying table gives sizing infor- 
mation; 8 pages. Ernst Water Column & 
Gage Co. 
151 Stainless Steel Bellows — Bulletin 
SSB-46; contains diagrammatic cross- 
section views and up-to-date information 
concerning the use of these bellows as 
equalizers, compensators, expansion joints, 
flexible connectors for flow control, vapor 
and steam traps, thermostatic instruments, 
etc. Completely illustrated; 12 pages. Chi- 
cago Metal Hose Corp. 
152 Pitot Equipment—Three section Bul- 
letin 5U; gives complete details of the 
use of Pitot tubes and rods, instructions 
in the use of the company’s portable Pitot 
recorder, together with theory, formulae, 
notations and curves. Completely indexed; 
20 pages. Simplex Valve & Meter Co. 
153 Manometers—Bulletin 200; describes 
completely this line of fixed and port- 
able manometers for use in water surveys 
and similar flow rate measurement, valu- 
able engineering data also included. Illus- 
trations include line drawings and photo- 
geome: 8 pages. Simplex Valve & Meter 


fo} 
154 Instruments, Controls for Process— 
Bulletin 17; process controllers, con- 
trol components, measuring components 
and instrument combinations briefly de- 
scribed and illustrated. Application data 
such as_ sizes, ressure standards and 
ranges are listed; 8 pages. Bailey Meter Co. 
155 Temperature Regulators — Bulletin 
7-A; six types; descriptions; list 
prices, tabular material, photos; list of 
parts; typical installation drawings; tables 
for finding sizes of control valves required 
to heat given quantity of water; 16 pages. 
Atlas Valve Co. 
156 Draft, Excess Air and CO:—Bulletin 
39-341; discussion of the relation of 
these elements to the installation and serv- 
icing of bituminous and anthracite stokers 
by Arnold Soller; 12 pages. The Hays Corp. 
157 Liquid Level Controllers — Bulletin 
A-100 is a four-page catalog describ- 
ing this company’s Types G and D liquid 
level regulators. Excellent cross-sectional 
views of the units are presented and their 
operational and constructional features are 
described. Dimensions, capacities and ship- 
ping weights are presented. Stets Company. 
158 Boiler Feed Control—Bulletin 463, 16 
pages, describes boiler feed control 
systems at Westover, Greenidge and Jen- 
nison Stations of N. Y. State Electric and 
Gas Corp. Completely illustrated with 
photos and line drawings. Tables of sig- 
nificant data included. Northern Equilp- 
ment Co. 
159 Water Level Control — “Controlling 
Water Level on Combustion Engi- 
neering Type VU Boller,” is title of Bul- 


r-—YOURS—. 





For the Asking 


Solving the Boiler Scale 
Problem with 


SAND-BANUM 


Get this Simplified Technical 


Treatise 


It Points the Path to 
Higher Boiler Capacity 
Longer Boiler Life 
Fuel Economy 
Ease and Safety 


» -* 


Write Today 


“The Entirely Different 
tee SEB Oiler and Engine Treatmen 





AMERICAN 
SAND-BANUM 
COMPANY, Inc. 


@ ROCKEFELLER PLAZA, 
NEW YORK CITY 20 











Specify JEFFERSON 
Specialty UNIONS 










with the 
» <— RECESSED 
BRASS 
SEAT 


for Leakproof Piping 


These Union Tees which have the union on 
the run will found exceedingly usef' 
where piping involves a union near a tee 
They are rated “Tops” by engineers be 
cause they simplify installation, save pipe 
joints and assure permanent leakproofness, 
Made with pipe ends threaded either All 
Female or Male and Female. 

The Recessed Brass Joint in Jefferson Spe 
cialty Unions provides a brass to iron joint 
which avoids corrosion. It is forced into s 
machined recess and processed to insure § 
thorough, permanent tight contact between 
the ring and the spherical surface of the 
surrounding iron. 


For complete details, contact us or your 
nearest distributor. 


JEFFERSON UNION CO. 


601 West 26th Street, New York 1, N.Y 
Factories at Lexington 73, Mass.; Lockport, N. Y: 
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150 KW DC Turbine Generator 
Set. Seven stage, 6583 RPM tur- 
bine coupled to single reduction, 
double helical gear. Generator 
1200 RPM. Four sets available. 








200 KW DC Turbine Generator 
Set. Multistage, 10,012 RPM tur- 
bine arranged to drive through 
reduction gear. Four sets avail- 
able. 
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Seabed Bid 
Sale of. 


Millions of dollars’ worth of this equip- 
ment, produced by “‘big-name’’ manufac- 
turers, is offered in this great Sealed Bid 
Sale. It includes 12,500 to 50,000 horse- 
power steam turbines, turbines of the 
marine propulsion type, and direct-drive 
generator sets like those illustrated, to- 
gether with spare parts for the generator 
sets. Inventories also include various sizes 





of electric windlasses and thcir spare parts. 


For a complete listing of the equipment 
being offered, write: Customer Service 
Center, War Assets Administration, at any 
one of the following addresses: 


157 South Howard St. 
Spokane, Washington 


Lawrence & Warren Sts. 
Helena, Montana 


1409 Second Avenue 
Seattle, Washington 


This sale is being conducted by these 
Customer Service Centers. Bids will be 
accepted up to 5 P. M., November 15, 
1947. However, you can get your com- 
plete listing now. Ask for Listing No. 
SEL-62-42632. 


OEFICE OF 





GENERR OisPpesatl 





A 
aps” 
Offices located at: Atlanta + Birmingham + Boston + Charlotte 

Chicago « Cincinnati - Cleveland +» Denver + Detroit + Grand Prairic, 
Tex. « Helena + Houston + Jacksonville + Kansas City, Mo. « Little Rock 
Los Angeles « Louisville » Minneapolis » Nashville » New Orleans » New 
York * Omaha « Philadelphia + Portland, Ore. » Richmond + Salt Lake City 


" 


St. Louis + San Antonio + San Francisco - Seattle » Spokane «+ Tulsa 1348 
Customer Service Centers in these and many other cities. 
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TURBO-GENERATORS 







jetin 455. These four pages present photg 
and chart reproductions and tell the gq 


' ' H tails of the company’s control equipm 
n ol er e iclency on this particular type of boiler. North 
Equipment Co. 
60 Water Level Control—Bulletin 

‘ . - pages, description of water level gg 
a i re trol installation at Wyman-Gordon 4g 
Ee Good illustrations show details of instalj 

tion. Table of significant data gj 

Northern Equipment Co. 


* $ 
in fuel econom : a. 161 Boiler Water Level Control—Bullet 
PS : ' 467 and 465, 8 pages each, descrij 





respectively, control installations at 
Sa zard Point Plant and West Reading Stq 
i et : tion. Both give exceptionally detailed y 
WEI G fal i : ports of the installation complete wit 
. : tables, photos and drawings. Norther 
i a. Equipment Co. 


all coal is i ee PACKING GASKETS 
A F ‘ ra 162 ena —_— an Pare. 
. = = : escriptions of use; installation 
accurare y on ; ings; standard size table; 4 pages. wos 
Steam Pump Co., Inc. 


Richardson an FITTINGS 
y N Richardson Stationary, Floor-Mounted, 163 Standards for Flanged Fitting 


e 
Automati ; . ‘ Vaives, Flanges—Pressure tempera 
atic Automatic Coal Scales supplying two pul ratings, tables and charts, rating proc 
verizers for a single boiler. Note access ure, flange materials, safety factors, lo 


Coal Scales platform between scales of this right-hand ing, stress formulas; 20 pages. Tube Turng) 


° ° Inc. 
and left-hand installation. 164 Welding Fittings— Allowable working 
—— iat oe ' , On See ws os pressures; power, Oil, district heat. 
: Present uncertainty in supply and cost of coal makes it economically vital for ing, refrigeration, gas'and’ air piping; I 
»0iler operators to keep a constant check on fuel consumption. Regular deter- tables and directions for use; 18 page, 


mination of exact steam generation per-boiler-per-pound-of-coal should be main- Tube Turns, Inc. 
165 Welding Fittings—Volumetric capaci- 


“ eae a a Z : Naa (ee =A 
tained. Richardson Automatic Coal Scales provide this essential “coal-control ties, 2 pages of formulas for compu. 
with continuous accuracy and dependability. tation of capacities; 6 pages of tables; 1) 
= ° P pages in book. Tube Turns, Inc. 
Available for floor-mounting (as illustrated), for portable or stationary sup- 166 Unions—Complete line of malleable 


port at mid-section, or in elongated type scale-conveyor combinations, Richardson priv = wane end convenience union 
Automatic Ceal Scales effectively aac aoe : : ustrations, descriptions, size and list 
atic Ceal Seales effectively meet specific capacity requirements and plant prices; descriptions of materials and work 


layouts. manship; 24 pages. Jefferson Union Co, 


_ Take no chances on costly, wasteful consumption of coal—have a Richardson PUMPS 

Seale check-up on bviler efficiencies. Write for Bulletin No. 1143. 167 Horizontal Dupiex Piston Pumps— 
Bulletin 230-1; specifications, steam 

end, liquid end; capacity tables for pres- 


RICHARDSON SCALE COMPANY, Clifton, N. J. | sure seivice, ight ‘pressure service, dine 


ATLANTA BOSTON BUFFALO CHICAGO MINNEAPOLIS WICHITA | Sons, Cranage, thon 

NEW YORK OMAHA PHILADELPHIA SANFRANCISCO DETROIT PITTSBURGH MONTREAL TORONTO 168 Steam Heat Vacuum Pumps—Bulletin 
226-1; specifications, drawings, gen- 

eral information, tables of sizes and ca- 

pacities; 4 pages. Warren Steam Pump (Co, 








Inc. 
\ 169 Centrifugal Pumps—Bulletin 302-30, 
Revised; instructions for installation 


7 WHY MAINTENANCE MEN REPORT< and operation; drawings, tabular material; 


- 12 pages. Warren Steam Pump Co., Inc, 
1, FEF 170 Hydraulic Pressure PumpeSa 
aes d d . 238; specifications, sectional photos, 
<3 Stan ar LZ ing on “ important features; full page table of ca- 
pacity, sizes, pipe sizes, piessure; 4 pages. 
: Warien Steam Pump Co., Inc. 
NICHOLSON 171 Screw Pumps — Recommended uses; 
advantages; tables of capacities and 
t sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
V ALVES & TR APS box sizes, shipping weights tables; speci 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
p O —-_ 18 pages. Sier-Bath Gear & Pump 
: o., Inc. 
ays 172 Centrifugal Pumps—Booklct describes 
basic action of centrifugal pumps, 
tells of the science of centrifugal action 
and the physics of pumping. Performance 
curves are presented. Descriptions of the 
company’s self-priming centrifugal pumps 
are given and how they operate is ex 
plained. Typical use of the units ar 
pointed out and installation and operation” 
yy og vene 2 poses. a rump. os 
: . entrifuga ‘umps—Bulletin 240, &” 
h . | SIMPLICITY — Maximum free- 173 page folder describing single stage, 
The universal order to dom from trouble and ease of double suction, Type DBL centrifugal 
“ . f ” repair pump. Features of the pump resulting from 
cut inventory of spare parts ; : ‘ its construction and engineering; @ 80 
a . RUGGEDNESS — Withstand unavoid- tional view which is used to point out 
spells standardization. Here able abuse. other advantages of the unit, ‘Tables < 
= metal specifications and capacity ra 
are fundamental reasons why COMPLETE LINE—Solves supply prob- in gallons are also given. Warren Steam STE, 
Pump C 


3 : lems. 2s : 
an increasing percentage of CONVENIENT SERVICE on specifica- 174 Mulii-Stage Pumps-Bulletin a ( 
plants are standardizing ‘on omplet 








tion and ‘maintenance Cross-sectional illustrations and tables of 
: problems. SEE\OUR specifications are given. Dimensioned draw @ 
Nicholson steam traps and CATALOG 18 ings and tables of dimensions accompstY § ).Drmm 
: Send for catalogs SWEET'S copy describing unit’s construction and ad- 
cylinder control valves. 444 and 546 or —=maia 175 clo hey eaten ~— Pump 00. =a Valls 
am jose-Couple ump - e 
+ ° e e ° - , are de- 
Let us furnish you specific engineering details of scribed in" Bulletin “aia, This weight ag Coal Pu 
i H } bulletin presents clear and unders 
Nicholson units as applied to your needs. cross-sectional photos of the units asd 


uses these to point out construction and 
oa "Composite 


W. H. NICHOLSON & CO. wies‘scnc™s spree coves, pa coat 
WILKES - ting Table” presents rating in 
‘ - x an “Se at various heads for 9 different models of 


Manufacturers of Steam Specialties for Over Three-Quarters of a Century , pumps. Warren Steam Pump Co., -— E 











176 Compressors, Vacuum Pumps—B 
tin C-5; 16 pages. Describes complet 


ie 
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2nt pho 
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equipm 
. Norther 


etin 459, 


level ¢g 


ordon ¢ ar oe 

of install = ‘ 

ita = given —— 

I—Bulletiy : y) 
1, descrij —— 


| 


is at By 


‘ts - POUNDS OF STEAM 


Norther 


=—— it PER HOUR 


Fittings | Purchaser 
ore ae = — 

tors, : ee ve ’ 
OS  — ! i Pennsylvania Electric Company 


le wor! 

trict ee = = i} |! | i! I nae’ 
piping; 14 | i | = ,ocation — 
18 pages, | = 


or Ca , | WA Front Street Station, Erie, Pa. 
for compu- cabin i hk . . 
: tables; 12 


Ce i ! | T . 
” malleable | Number of Boilers . ..... 2 
ace unions; Hy ‘ds | | | 


> and list 
and work- 


nion Co, ! | lh ; Pounds of Steam/Hr. . 185,000 


n Pumps— # | iW WH] —— : r 

2 for Dea NH | IK Design Pressure. . . . 750 PSI 
ice; dimen- i| HH 

es. Warren | \\| NAN) - 

s—Bulletin Mie Hal an Operating Pressure . . 675 PSI 
wings, gel- ‘ a a. j | : 

es and ca- 

. Pump Co., 


atin 302-30, 
installation 
ar material; 
Co., Inc. 


Bult Hi 7 = Air Preheater— 

able of co BE | PeRHtnbip ha Erie City Tubular—2 Pass 
nded uses; => 

immense 1 | = Water Walls— 

ge, pac. ’ F = 

bie spe | = Erie City Bare Tube 
ae & Pump = 


‘ot describes fi Temperature of Air for 


gal pumps, 
Combustion —530° F. 





Total Temperature . . 835° F. 


ugal action 


ugal pumps 
rate 1s ek 


Four additional Erie City Units at higher 
pressure and temperature are now in pro- 


duction for the same company. 


“ose [STEAM POWER PLANT EQUIPMENT 


etin 241 de 
Fut Complete Steam Generators « Type C 3-Drum Boilers « Type VL 


ioned dave a, E : - : : 7 
accompst? # Drum Boilers » The “Economic” Boiler with or without Water 
tion and 4 

lose- id Valls * Welded H.R. T. Boilers « Welded Steel Heating Boilers 


Coal Pulverizers « Underfeed Stokers and Welded Pressure Vessels SINCE 1840 


for the Process Industries. 





ERIE City IRON WORKS ec ERIE, PA. 
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acceptance and use: 














No Waste of Steam 











Easy to Install 
Water Seal entirely within trap 


























Double Rating on continuous discharge 


Stainless Steel valves, seats and buckets 


A oo You will find complete details in Cir- 
cular 259-A. Send for a copy today. 


Inside the “Cub” 700 psi. 


This view shows the inside: water seal that prevents 
waste of steam. It shows also straight through pipe 
connections and accessibility of valve and seats. 


WRIGHT-AUSTIN COMPANY 


336 W. Woodbridge St., Detroit 26, Mich, 109~ 


WRIGHT-AUSTIN 


SERVING INDUSTRY FOR MORE THAN 50 YEARS 


JOIN THE TREND - 


Experience with both 
Proves Open Bucket Best 


Experience of steam trap users has proved that, for smoother operation, open 
bucket type traps are superior for all-round service. 


“Cub” discharges both 
air and condensate 


These are the qualities you will find in “Cub” open bucket 
type steam traps—qualities which contribute to world-wide 





#52 AIRXPEL STEAM 
TRAP for WSP to 250 
psi. 1” screwed connec- 
tions. Other sizes to 








details of construction including ily», 
tive material such as photographs of 
of the units and 
structural parts. Tables present size 
capacity information. 
characteristics is given. Fuller Co, 


MISCELLANEOUS 


Chart of t 









drawings of deta, 


177 Floor Resurfacing — This Tecenth. 


published folder describes the 

ods of use of the company’s heavy 
resurfacer for use on floors, traffic 
and loading platforms. It contains a On. 
cise, clear description of the pro 
methods of annlieation and advantages ¢ 
e resurfacer and 
one who has pruwssems 1n tne main 
concrete floors. Stonhy 


and repair o 
Company. 


178 Electric Tools—Bulletin 464; 
complete line of portable 
tools for construction and briefly descriy 
such tools as electric hammers, 
chisels, vibrating tools, accessories, gory 
drivers, etc. Prices are given. Syntron 
179 Refractory Concrete—‘Lumnite {fy 
Refractory Concrete”; basic inform. 
tion on materials and methods used 9 
making refractory concrete. Illustration 
show application of concrete in constr, 
tion of furnaces, coke ovens, etc. Lumniy' 
Division, Universal Atlas Cement Co, 
180 Gas Purger for Refrigeration Syste 
—Bulletin 160; tells how to cut pow 
costs and raise condenser capacity 
proper purging of non-condensible gasg 
Tables of ammonia properties, advan 
and complete illustrated material. 8 pagy 
Armstrong Machine Works. 
181 Grinding Wheels — Grinding whe 
of various abrasives are illustrate 
and list prices presented; tables of sizes ip 
inches are accompanied by pho 
and line drawings of these various whee 
Grinding wheel dressers with list prices ay 
shown; 32 pages. Norton Co. 
1 82 Weldments—Bulletin SP106 tells abot 
the services of this company’s 
and the weldments turned out th 
The products of this weldry are shown ait 
the text points out how flexible the meth 
is. Graver Tank & Mfg. Co., Inc. 
183 Drop Forged Flanges—Manufacturig 


processes, 


full-page tables of 
sions, weights and prices. Space provide 
for future insertions. Phoenix Mfg. Co. 


is of interest 


illustrations, dimep- 
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GOLDEN - ANDERSON 
design and build 


over 1500 


types and sizes in 


automatic 


VALVES 


for safe protection 
on any high pressure 
installation 


In addition to more than 1500 
standard types and sizes of manual 
or automatic steam and water 
service valves—GOLDEN-AN- 
DERSON engineers design and 
build special valves to meet most 
any difficult high or low 
pressure service. 
































/ 


(x 





GOLDEN-ANDERSON 


agent eres ral 








y/ Write today for descriptive» ‘| 
\ technical catalog. fe 











Consult Us For: 
CHIMNEYS... 
FURNACE WORK... 
BOILER SETTINGS 
ew] 





AMERICAN CHIMNEY 


143 Fourth Ave., New York 3, WN. Y. 
BRANCHES: 

BOSTON e@ PHILADELPHIA e CLEVELAND 

DETROIT e@ PITTSBURGH e CHARLOTTE 
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In Two Models for 


wsp 400-600 Ib. 
and 600-900 Ib. 





Regarded as tops by many engineers 
because its combination of features com 
sisting of an open type, water fill 


counter-balanced float an 


d friction free 


valve movement assure a unit which te 
sponds to very slight water level change. 


STETS COMPANY, 1440 BROADWAY 
NEW YORK 18,N. Y.  * 


FEED REGULATOR 

















, advan 
rial. 8 oa 


ding whee 
e ill 


rious whee 
‘ist prices an 


y engineers 
features C00: 
water fill 
friction free 
nit which fe 
level changes. 


JROADWA 


q ¥. * 


“HEAVY PUMPING T0 DO ? 


Economy low-cost Axial Flow Pumps are the right 
answer to heavy pumping problems. Sturdy, compact— 
they are designed to handle volumes from 500 to 120,000 
G.P.M. Because their price is much lower than that of 
centrifugal pumps of equivalent efficiency and mechan- 
ical construction, Economy Axial Flow Pumps of very 
large capacities may be provided for peak flood and 
drainage conditions without exorbitant expenditure. 


APPLICATIONS 


@ FLOOD CONTROL @ DRAINAGE AND SEWAGE PUMPING 
@ AGITATOR SERVICE @ CONDENSER CIRCULATION 
@ IRRIGATION, etc. 


Economy Axial Flow Pumps are designed for either vertical or horizontal 
settings, for drive by electric motors, gasoline or oil engines, water 
turbines, etc. If you have a heavy pumping problem, write Dept. BC-10, 
today, for Catalog G845 and for full details about our free engineering 
service. 

A 42-inch vertical unit receives final 

check-up prior to shipment. 


Be 
Economy Pumps Inc, 
ee eee 


HAMILTON, OHIO 


coe 





All-Purpose DRAFT GAUGE 


at an 
Amazingly 
LOW PRICE! 


© Gauge can be located any dis- 
tance from point of draft meas- 
urement. Comes complete with 


The manufacture of custom fastenings 
from any material to any specifications has 
been our business for 34 years. 





VICTOR Studs and Bolts are made to your 
specifications of strength and resistance 

to corrosion and heat. May we quote on 
your requirements? 


VICTOR PRODUCTS CORPORATION 


2635 Belmont Ave, ~olfEYstone 5940 Chicago 18, Ill. 





9 feet of rubber tubing and 
5-inch metal draft tube. 

@ Zero adjustment can be made 
without removing any parts. 

e Adaptable for panel mounting, 
hanging on wall, or standing 
on flat surface. 

© Accurate, durable, dependable, 


For further information 
fill in coupon, paste on 
penny postcard, and mail. 





BACHARACH |nousTRIAL INSTRUMENT CO., 7000 BENNETT ST., PITTSBURGH 8, PA. 
Send me descr Beenie 719 on your Model MZF Draft Gauge 


Sun. EN 


POSITION 











CITY AND STATE 
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DUDGEON 
HIGH EFFICIENCY 
TUBE EXPANDERS 
—__. *Foatlable tn ll sige 


TYPE 22 it is particularly significant that dur- : 
An efficient quality ing the emergency, DUDGEON — dG 
ee Gees century-old leader in the field — 


work. Has @ large was called upon to develop and 

range nsion 

foro variety of tube | SUpply new types of tube expanders 
izes. | :. 

ee a aie ak in great quantity for every type of 


of the tube sheet and domestic and foreign application. 
automatically sets 


tei est Through fulfillment of these unprec- 
. edented demands, DUDGEON ‘can 


are expanded the full : 
length of ‘the tube now assure prompt delivery of tube 
cxpension ond feed | @Xpanders to meet the most unusual 
ere provided requirements . . . at prices reflecting 


the benefits of greater production. 














b 
Z 


DGEON 














L 
| 











Complete literature 
on Dudgeon prod- 
ucts — expanders, 
hydraulic pumps 
and jacks — avail- 
able. Write today. 
to Department 






MERS. OF TUBE EXPANDERS . SINCE 1853 - 
24. COLUMBIA STREET. NE ORK 2, N. Y. 








"Boiler Repairs Reduced 75%" 


wert NATIONAL Sea PROTECTOR 


) Girth = 
tne Nation? 5 and You, t 

n using yeral year es ou, 00, will find the National 
we h ctor for se _, Have T Girth Seam Protector saves 
am prote go the job. - jeast 157% trouble and money by prevent- 
se ert ait ¢ the ing leaks and fire-cracking on 
> ney © i yen, i new or old seams in boilers. 
; auced ° prote 1 de Sections consist of wedge nut, 
hn ev ss cap screw metal lug and refrac- 
since v estmen ten-Fox Co. tory covering; are easily at- 
pest inve von Pia in Mich. tached. We can make immedi- 
3 n Mountal™ ate deliveries. Send for descrip- 

. iro tive bulletin. 








- The HIGH cost of COAL 
IS a factor to consider | : 


BEGIN BY MINIMIZING STEAM LOSSES... 





| Investigate the STERLING 
| STEAM ECONOMY LIFTER! 
automatic device which stops hidden steam losses in | 
any steam producing plant. Results shown on new or old 
| nstallations 





Savings Are Being Made in Many “ ~ _ 
Industries—Such As Sterling Engineering & Mfg. Corp. 
| Paper Mills Leather Industries (Templeton Mfg. Co.) 117 Business St. 


\ Laundries Textile Service | Hyde Park, 36 Massachusetts } 
































INSULATION CONTEST 


A CONTEST to discover the oldest insta 
tions of 85% magnesia insulation sti} fies 
tioning efficiently is announced by m 
Magnesia Insulation Manufacturers As. 
Sixteen prizes are being offered. ; 

First prize is a $100 Savings Bong, Fire 
Telechron electric cyclometer-type lo, 
will be awarded as second prizes, ang tn 
electric desk clocks as third prizes, 

The contest closes on October 10, 196 

Entry blanks may be obtained from The 
Magnesia Insulation Manufacturers At, 
ciation, 1317 F Street, N.W., Washin. 
ton 4, D. C. ¥ 


TENNESSEE'S LARGEST 
POSTWAR INDUSTRY 


TENNESSEE'S largest new postwar indy 
trial development is this new rayon yan 
plant, now under construction at Lowlani 
near Morristown, for American Enka Cor 
To cost approximately $25 million, ths 
plant is being designed, built and equippe 
by The H. K. Ferguson Co. 

Located on a 700-acre site, America 
Enka’s new facilities will produce 20 mj. 
lion pounds of rayon tire yarn annual) 
with provisions for the immediate additio, 
of two million pounds of rayon textik 
yarn. It is expected to be in operation 
the end of this year and will offer en. 
ployment for 1,000 to 1,500 people. 


3,000 RECLAMATION 
CONTRACTS AWARDED 


MorE THAN 3,000 contacts totaling ove 
125 million dollars were awarded to con 
tractors, construction material suppliers 
and equipment manufacturers by the Bur. 
eau of Reclamation during the fiscal year 
1947 that ended June 30, Commissioner 
Michael W. Straus reported to Secretary 
of the Interior J. A. Krug. 












IMO pumps provide 
the steady, pulsation- 
free delivery conducive 
to a steady flame and 
efficient combustion 


The IMO is a posi- 
tive displacement rotary 
pump of unique design 
having no pistons, 
valves, sliding vanes, or 
intermeshing gears to 
cause intermittent 
delivery. 


For further information’ 
send for bulletin 1-133G. 


IMO PUMP DIVISION 


(iMo/ 


rea 
pt LAV iN aN r0N 2, NEM 
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Type “S-A-L” Steam Atomizing Oil Burner is 
an efficient supplementary unit in dual fuel 
systems (in combination with most standard 
pulverized coal registers). It also assures 
100% reserve fuel burning equipment for 
alternate use during coal shortages, disable- 
ment of, or repairs to coal handling equip- 
ment or during “banked fire” periods; provides 
inexpensive, safe light-off of coal furnaces 
preparatory to igniting pulverized coal; can 


OIL BURNER 


“Provides a reliable supplementary or reserve fuel system” 


be dependably and safely used to maintain 
combustion of the pulverized coal mixture; 
and permits quick changeover, from one fuel 
to the other, without furnace shut-down. 


Type “S-A-L” Oil Burner develops a sharp, 
steady, well-defined flame; thoroughly atom- 
izes and completely burns fuel oil; and re- 
duces tendency to smoke, form soot or incur 


carbon losses. Write for Brochure +5. 


NATIONAL AIROIL BURNER Company, Incorporated 


1268 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNSYLVANIA 


OIL BURNERS « 
ACCESS DOORS « 


GAS BURNERS’ « 
AIR DOORS « 


GAS 


PILOTS 


BURNER BLOCKS 


PUMP SETS e¢ EXPLOSION DOORS 
¢ FURNACE OBSERVATION WINDOWS 











VISION 


’ RINE tl 


NEW 















MAXIM SILENCERS 


FOR ENGINE EXHAUST AND INTAKES 
| i i 
Y) 
/, 
Z, 
: FOR COMPRESSOR INTAKE AND 
be 
tp 


VACUUM PUMP DISCHARGES 
‘ 


_ WRITE FOR DETAILS 












































FOR 
STEAM 
BLOW-OFF 






















THE MAXIM SILENCER COMPANY | 


89 HOMESTEAD AVE., HARTFORD 1, CONN. 
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Type “A” 


Type “BY 











y 
FLEXO SUPPLY CO., Inc. 


Cy a 


| 4653 Page Blvd. 


| In Canada: S. A. Armstrong, Ltd., 


FOR LONG LIFE—DEPENDABILITY 


OF MOVING 
FEED LINES 


FLEXO 
JOINTS 


Type "H” 


Wherever steam, air, water, oil or any other fluid, 
gas or vapor must be conveyed to moving parts, 
nothing equals FLEXO JOINTS. There is no restric- 
tion of flow at any time, in any position of the full 
360° swivel. With no ground surfaces to wear, no 
springs, no small or complicated parts, FLEXO 
JOINTS are noted for their safety, simplicity and 
long life in service. Because FLEXO JOINTS are so 
designed that there is nothing to wear but the in- 
expensive inner seal, maintenance costs are neg- 
ligible. 


Send for illustrated folder 


St. Louis 13, Mo. 


115 Dupont St., Toronto 5, Ont. 


Chicago, III 199 








Are You Equipped to Hold 
Your Job?—To Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their jobs. 
They are the men who are equipped with a thorough-going and growing 
knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men fit 
themselves to do a little more than their job calls for. They fit them- 
selves to do a little more than the other fellow. They make’ a steady 
effort to equip themselves with the best kind of a job insurance there is— 
KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile up—how 
quickly you will become more valuable—if you spend a few minutes a day, 
regularly, studying sound books like the McGraw-Hill Library of Power 
Plant Practice? Do you know how easily it can be managed paying only 
a few cents a day, while you use the books? 


Thousands of men have followed this plan to win advancement or to make 
their jobs safe. You can too. Read about this Library and our 10 Day 
Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant field. It is accurate 
— it is thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big, 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 


No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 
books into his library cin do so knowing that he has the utmost in power 
plant beoks—a set that will give him, in language he can understand, 
all the information he needs in order to get ahead in his work. 





Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge man to man. There’s no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library 
FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. 
Here you have all the information necessary to make you indispensable 
on the job. 


See it 10 days—Send no money 
Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Examination. you decide to 
keep the books after examining them just send $3.50 and then $3.00 a 


month until the total low price of $18.50 has been paid. See the coupon 
below for details. Send it Now and HOLD THAT JOB. 


McGRAW-HILL 
ON-APPROVAL COUPON 


RAT EEL ROOe CO., 330 W. 42nd St., New York 18, N. Y. 


Ship to me, charint, prepaid, the six volumes of the Library of 
Power Plant a a satisfactory, I will send $3.50 in ten days 


(For Canadian price, write McGraw-Hill Co. of Dian. Ltd., 
12 Richmond Street E., Toronto 1.) 


j | 
! | 
, | 
! l 
| and $3.00 a month k the price of $18.50 has been paid. If | 
| not wanted I will gut the set to you postpaid. (To insure 
prompt shipment writ platy and fill in all lines.) | 
"I —~ V> | 
| BIG h cede eee lseeeeee ko Pais iat is tava RS a Sirs nh RES 
“an & 
| Home Add ress ~*~, wA ek 306606 6b eb 06 EOE eee Oe 
S * 
I eer rer q, onc STR Re ee ne | 
| oa ‘4, | 
| PO 6 soon ev cccnens sens Uso O sols u's asad oh Ra 9 aca ae 
4% | 
| Firm or Employer.............-..:. BSaTZ.... PPE-10-47 
< 
| | 
I | 
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Ala., Birmingham—Alabama Power Co., Birminghan 
is considering extensions in hydroelectric generating gf, 
tion at Mitchell Dam, with installation of new hydrayj 
turbine-generator unit and accessories. Cost report 
about $1,250,000. Company is also arranging fund ¢ 
about $6,000,000 for new power substations, additions 
present substations and transmission lines over period ¢ 
about 36 months. 


Calif., Los Angeles—Los Angeles Water & Power 
311 South Spring St., has plans for new power substi 
at 11170 Nebraska Ave., West Los Angeles, to be know 
as Substation No. 28, 78 x 130 ft. Cost estimated aboy 
$225,000, with transformers, switchgear and auxi 
equipment. Work is scheduled to begin in near future 

Calif., San Bernardino—Pacific Paperboard Co., 
view, Wash., paper board, pulp board, boxes, etc., play 
steam power house at proposed new mill on Marshal 
Blvd., San Bernardino, where site has been acquire 
Plant will consist of three main one- and multi 
buildings, to be equipped for large capacity. Electr 
power equipment will be installed. Entire project wij 
cost about $1,000,000. Work will be placed under wy 
soon, ‘ 

11l., Chicago—Interlake Iron Corp., 332 South Michigan 
Ave., has filed plans for addition to boiler house at plant 
at 11236 South Torrence Ave., with installation of add. 
tional equipment for increased capacity. Cost reportel 
over $75,000, with equipment. Freyn Engineering Co, § 
East Washington St., is consulting engineer. 

lowa, Greene—Town Council has plans under way fo 
new municipal light and power plant, estimated to cost 
about $200,000, with electrical distributing system. Pr 
posed to use Diesel engine-generating units and access- 
ries. Buell & Winter Engineering Co., Insurance Ey. 
change Bldg., Sioux City, Iowa, is consulting engineer. 

La., St. Landry—Central Louisiana Electric Co., Alex- 
andria, La., will proceed with superstructure for new 
steam-electric generating station in vicinity of St. Landry, 
with installation to include a 15,000-kw turbine-generator, 
high-pressure boiler and auxiliary equipment. Entir 
project is reported to cost approximately $3,000,000, with 
power substation and switching station, and transmission 
lines. 


Mich., Grand Rapids—National Brass Co., 1601 Madism 
St., N. E., has plans in progress for new boiler house 
plant. Estimates of cost are being made. Proposed ti 
begin work in near future. Harry L. Mead, Michigan 
Trust Bldg., Grand Rapids, is architect. 


Mich., Iron Mountain—Wisconsin-Michigan Power Co. 
137 West Mill St., Appleton, Wis., has secured permissio: 
to construct a power dam and hydroelectric generatin; 
station at Big Quinnesec Falls on Menominee River, ned 
Iron Mountain, and will have plans completed for projec 
at early date. Cost estimated close to $2,000,000. Mead & 
Hunt, State St., Madison, Wis., are consulting enginetts 
Plant capacity and other details will be determined ¢ 
early date. 


Mich., Pontiac—State Hospital Dept., Lansing, Mich. 
has plans for extensions and improvements in power plant 
at State Hospital at Pontiac, including new addition 1 
present building and installation of equipment for I 
creased capacity. Cost reported over $1,000,000. Willian 
C. Zimmerman, Riker Bldg., Pontiac, and Giffels & Vallé. 
Inc., Marquette Bldg., Detroit, Mich., are architects am 
engineers. 


Minn., Warroad—Border Counties Power Cooperativt 
Inc., Warroad, has plans under way for new power sub- 
station on local site. Work will be carried out in co 
nection with line extensions in same area, entire projé 
to cost approximately $125,000. General Engineeriti 
Corp., 2950 Chicago Ave., Minneapolis, Minn., 1s consulting 
engineer. 

Mo., Booneville—State Dept. of Public Buildings, Ca 


itol Bldg., Jefferson City, Iowa, plans new power 
for central-heating service at Missouri Training Scho 
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HARD offers the KEY 
IGHER PROFITS . . . 


Benefit from our broad experience in the 
design, engineering and construction of 
UTILITY and INDUSTRIAL POWER 
PLANTS, either complete new stations or 
additions and alterations. Any : 

part of our comprehensive 

service is available separately. 


Offices in Key Cities Coast to Coast 


Consult Sweets Files, Chemical Engineering Catalog, 
Refinery Catalog, ASH & VE Guide for full information. 


























Is A Generation Too Long? 


Neff & Fry bins serve for a generation with virtually no 
upkeep expense. If you wouldn't want them to stand that 
long, they could be dismantled and reconstructed to fit 
another layout. 


Fach stave interlocks with six surrounding ones. This 
makes tight, rigid joints. Steel hoops are stretched around 
each tier to brace the staves against internal pressure. The 
bin can be disassembled by removing the hoops and de- 
taching the staves. 

The stave is formed under 140 tons’ pressure, giving a 
compressive strength of at least 5000 Ibs. per sq. in. 

Neff & Fry bins are erected by trained crews sent any- 
where, Each job is specially engineered. Diameters and 
heights available as required, Ask for catalog containing 
full information and photos of installations. 


THE NEFF & FRY CO. 


CAMDEN, OHIO 


NEFF & 


FRY STORAGE BINS 
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Goo 
PHOENIX FLANGE 


From raw billet to finished product, Phoenix Flanges 
are forged by men who know precision work. That’s 
why Phoenix Flanges always fill your needs exactly. 
That’s why they always meet ASA requirements and 
ASME and ASTM specifications. 

The mild steel in these flanges is readily machined 
and welded... yet drop-forging imparts a toughness 
that means long service under any conditions. 

Get your copy of the Phoenix Flange Catalog to- 
day. It shows the complete line. 







PHOENIX 
Ey ON a 
FLANGES 


PHOENIX MANUFACTURING COMPANY 
A 


@eeevereeveeeeee ee eeeeeeeeeeeeeeeee eee ee ee 


Joliet, Ilinois Catasauqua, Pa. 
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Do it with Smooth-On No. 

7 Iron Cement. Fill all cracks, 

crevices, holes and _ porous 

spots. In about 24 hours Smooth-On will have set 
hard and sealed the leaks. 


To apply, mix Smooth-On No. 7 with water and use 
a trowel or stiff brush. It adheres to wet or dry surfaces, 
in concrete, brick or stone work. As it sets, it expands 
slightly and stays firmly in place. 

Use Smooth-On No. 7 also to line troughs, tanks, 
cisterns, fountains, pools, etc. and to seal openings around 
pipes passing through walls. 25 Ibs. will cover 100 sq. ft. 

Order Smooth-On No. 7 in 5-, 25- or 100-lb. size from 
your supply house. If they haven't it, write us. 


REPAIR HANDBOOK FREE 


Shows tested, short-cut repairs made on 
industrial equipment with Smooth-On Iron 
Cements. Leaks stopped, cracks sealed, 
loose parts and fixtures made tight. 40 
pages. 170 illustrations. A book every en- 
gineer, mechanic and maintenance man 
should have. Just mail the coupon for 
YOUR free copy. 


——---— Sign and send Now- 


Smooth-On Mfg. Co., Dept. 31K 
570 Communipaw Ave., Jersey City 4, N. J. 


Please send me information on Smooth-On No. 7 and copy 


of the Smygth-On Handbook. 


RE: oad onek eee 


lAddress............. 64 


Doit with SMOOTH-ON 


NO. 7 IRON CEMENT 





$0-146 





for Boys, Booneville, reported to cost approximately $2. 
000, with equipment. Marshall & Brown, 114 West Tenth 
St., Kansas City, Mo., are architects. 


Mont., Billings—Continental Oil Co., Philtower Bj 
Tulsa, Okla., plans power plant at proposed new oj] », 
finery at Billings, where tract of about 3000 acres of lang 
has been acquired. Project will comprise a number 
large buildings, with electric power and other equipmey 
for large output of oil and gasoline. A pumping statiq 
will be built. Battery of steel pressure tanks will be in. 
stalled for storage and distribution. Entire project is Ye 
ported to cost about $8,500,000. Proposed to begin Work 
next spring. 


Okla., Oklahoma City—Board of Regents, School g 
Medicine, University of Oklahoma, Oklahoma City, hy 
plans in progress for new power house at institution, 
be used for central-heating service. No estimate of cent 
announced. Leon B. Senter, Philtower Bldg., Tulsa, Okla, 
is architect; Collins & Gould, last noted address, are gg, 
sulting engineers. 


Pa., Pittsburgh—Jones & Laughlin Steel Corp., 
and Ross Sts., has plans under way for new boiler play 
at Southside Works on Carson St., estimated to cost abgy 
$4,000,000, with equipment. Rust Engineering Co., Clay 
Bldg., Pittsburgh, is engineer and will supervise ey 
struction. 

Pa., Seward—Pennslyvania Electric Co., Johnstom 
Pa., plans expansion in steam-electric generating stati 
at Seward, including installation of a new 40,000-kw q 
bine-generator and auxiliary equipment, and 300,009 
high-pressure boiler and accessories. Work will be carry 
out over period of number of months and will cost 
excess of $5,000,000. At later date, another boiler of 
ilar rating will be installed. Gilbert Associates, Ine, 
Washington St., Reading, Pa., is consulting engineer, 


Pa., Sunbury—Pennsylvania Power & Light Co., A 
town, Pa., has plans maturing for new steam-elegi 
generating station at Sunbury, initially projected an 
ber of months ago, and proposes to begin work in y 
future. Cost reported over $15,000,000, with power 
stations, transmission lines and other operating facilitigg) 
Ebasco Services, Inc., 2 Rector St., New York, N. Yj 
consulting engineer. 3 


Texas, Coleman—Water & Light Dept., City Hall, plas 
extensions and modernization of additional equipment 
increased capacity. Bond issue of $300,000 has been 
proved for project. Proposed to carry out work soon, 


Texas, San Antonio—City Public Service Board, ail 
North St. Mary’s St., plans three new power substatiot 
in different parts of city in connection with expansion ai 
improvement program in municipal power facilities, Eag 
station is reported to cost in excess of $200,000, 
transformers, switchgear and auxiliary equipment. 


Va., Danville—Water, Gas & Electric Dept., plans 
tensions and improvements in municipal steam-ele¢t 
generating station, with installation of additional eg 
ment for increased capacity. Also will make additia 
to municipal electric distribution system. Entire prog 
is estimated to cost about $1,500,000. Proposed to arran 
bond issue in that amount. 


Va., Norfolk—Swift & Co., Inc., Union Stock Yani 
Chicago, Ill., meat packers, plans boiler house at nvm 


abattoir and packing plant on Ballentine Blvd., Norfolk 
where site has been acquired. Project will compris 
several one- and multi-story buildings, and is re 

to cost about $660,000, with machinery. 


Wis., Chetek—Wisconsin Hydro Electric Co., Ametj, 


Wis., plans new Diesel engine-generating station for ser 


ice at Chetek, to be operated in conjunction with hydw 


electric power station at that place. Proposed to beg 


work at early date. No estimate of cost announced. 


Wis., Ladysmith—Lake Superior District Power 


Ashland, Wis., plans new power dam and _ hydroelectt 
power plant on Flambeau River, near Ladysmith. Detaiy 
of plant capacity and dam construction now being dei 
mined. Application for permission to proceed with prope 
has been made to Wisconsin Public Service Commissith 


Wis., Menasha—Dept. of Electric & Water Utilities, ' 
Broad St., has plans in progress for expansion in MUN 
ipal power plant, with installation of additional eq 
ment for increased capacity. No estimate of cost) 
nounced. Proposed to ask bids for addition to St 
early next year. Laramore & Douglass, Inc., 327 So 
LaSalle St., Chicago, Ill., are consulting engineers. 
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